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@ Thiazolidlne and oxazolldlne derivatives, their preparation and their medical use. 
@ Compounds of fonnula (1) : 

OA B Rl >ct\ 

X-CH2-CH-CH2-N-C-yHA^^ 

r2 

^ [in which : R^ and are each hydrogen or alkyl. or together a group of formula -{CHjjk- in which k is an 
integer ; R' is hydrogen, all^. alkoxy, halogen or hydroxy ; A and B are each hydrogen, alkyl. aralkyi. 
^ aliphatic cart>oxylic acyl, afyl-substituted aliphatic carboxyllc acyl. aromatic carboxyllc acyi or car- 
^ bamoyl. or A and B together represent >C=0. >C=S. -C(=0)-C(=0)-, .CH2C(=0)-. -CHjCHj-. -SO^- or 
00 -CHjSOr ; X is a group of formula : 

J5 W-CCHJin-X^- in which W is aryl or heterocyclic, is a single bond, oxygen, sulphur or '>NR* in which R^ 

Is hydrogen, alkyl, aralkyi or aryl. and m Is 0 or an Integer ; Y Is a group of formula : 
O -(CHJn-Y^-. in which Y' is a single bon3, oxygen or sulphur, and n is an integer; 2 is a group of fonnula 
CL (0. ("). ("D. (iv). (v) or (vi) : 
UJ 
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S. .N-R5 (i) S N-r5 (jj) 

Y T . 

o o 

CH2 O CH2 p 

o(^N-r5 O N-R5 (iv) 

T . ^ T 

o o 

OH H H 

«^JH,<)I^iS. T 's„*'y«*'P3en. caiDoxyalkyl. alkanoyloxyalkyl. <ydoalky|.substituted alkanovloxvatkvl 

glucose toleranos insufficiency, insulin resistance and diabetic compliStoi^ nypeigijrcemla. obesity. 
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The present'invention relates to a series of compounds which may be regarded as Ihiazolidine and oxa- 
zolidine derivatives. It also provides methods and compositions using these compounds, as well as processes 
for their preparation. - 

Compounds of this general type are disclosed in European Patent Publications No. 008 203. 139 421 . 441 
5 605. 208 420. 528 734. 177 353, 306 208 and 356 214. and in WO 92/07850, 92/07839, 91/07107, 92/02520 
and 92/03425. ' 

We have now discovered a series of new chemical compounds which may be regarded as thiazolldine and 
oxazolidine derivatives or as ring-opened derivatives thereof. 

At least some of these new compounds may be useful for the treatment and/or prophylaxis of a variety of 
10 disorders, including one or more of: hyperlipemia, hyperglycemia, obesity, glucose tolerance insufficiency, in- 
sulin resistance and diabetic complications. 

Thus, the present invention provides compounds of formula (I) : 



OA B Rl 

I I I 

X— CH2— CH— CH2— N-C— Y 

r2 



20 



r3 

^ (I) 




in which: 

R' and R^ are the same or different and each represents a hydrogen atom or an alkyi group having from 1 to 
8 carbon atoms, or R^ and R* together represent a group of formula -(CHaJk- (in which k represents an integer 
of from 2 to 6); 

25 R» represents a hydrogen atom, an alkyI group having from 1 to 4 carbon atoms, an alkoxy group having from 
1 to 4 carbon atoms, a halogen atom or a hydroxy group; 

A and B are the same or different and each represents a hydrogen atom, an alky! group having from 1 to 8 
carbon atoms, an aralky! group In which an alkyI group having from 1 to 5 carbon atoms Is substituted by an 
aryl group as defined below, an aliphatic carboxylic acyl group having from 1 to 11 carbon atoms, an aliphatic 
30 carboxyfic acyl group which has from 2 to 6 carbon atoms and which Is substituted by an aryl group as defined 
below, an aromatic carboxylic acyl group in which the aryl part is as defined below, a carbamoyl group of for- 
mula.*CONR«R^ 

in which R* and R^ are the same or different and each represents a hydrogen atom, an alkyl group having 
from 1 to 11 carbon atoms, an aryl group as defined below or an aralkyi group in which an alkyl group having 
35 from 1 to 5 carbon atoms is substituted by an aryl group as defined below; 

or A and B together represent a group of formula >C=0, a group of formula >C=S. a group of formula -C(=0)- 
C(=0)-. a group of formula .CH2C(=OK a group of formula -CHaCHr, a group of formula -SOj- or a group of 
formula -CH2SO2-; 

X represents a group of formula: W-(CH2)ni-X^- * 
40 in which W represents 

an aryl group as defined below, 

a heterocyclic group which has 5 or 6 ring atoms of which from 1 to 3 are oxygen and/or sulphur 
and/or nitrogen hetero-atoms and which is unsubstituted or is substituted by at least one of substituents a as 
defined below or such a heterocyclic group which Is fused to at least one carbocyclic or heterocyclic ring system 
45 having 5 or 6 ring atoms and which is unsubstituted oris substituted by at least one of substituents a as defined 

below, _ 
X* represents a single bond, an oxygen atom, a sulphur atom or a group of formula >NR* 

in which represents a hydrogen atom, an alkyl group having from 1 to 8 cart)on atoms, an aral- 
kyi group in which an alkyl group having from 1 to 5 carbon atoms is substituted by at least one aryl group as 
so defined below or an aryl group as defined below, and 
m represents 0 or an Integer of from 1 to 8; 
Y represents a group of formula: -(CH2)n-Y^- 

In which represents a single bond, an oxygen atom or a sulphur atom, and n represents an 

integer of from 1 to 5; 
55 Z represents a group of formula (i), (ii). (iii), (iv). (v) or (vl): 
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o o 

N NH2^''^ y N (vi) 

OH H H 

kannvillir^!!^ ^ ^P™*^"'* « hydrogen atom, a caftoxyalkyi flroup having from 2 to 5 carbon atoms an al- 
kanoyloxyalkyi group having a total of from 2 to 12 carbon atoms, a cydoalkyl-substituted alkiSCSidSl^^ 
group having a total of from 6 to 12 carbon atoma. a cydoalM<^n,1^ Jg„„pSX a 

T^^' ^•«'^*o"y«<«y«'M flroup having a total of fr^Ja to 17 c^Kn^^Tc^STyl 
^ ^"^'«y,^"y°'^kyl group having a total of from 6 to 17 carton atoms or 2 cydSkySS^ 

nyloxyalkyi group having a total of from 5 to 17 carton atoms- vyaoawyioxycarDo- 

^^^^ ^"^^ «hich have from 6 to 14 ring carbon atoms and which are 
unsubstituted or are substituted by at least one of substituents a. defined below- and 
said substituents a are selected from alkyi groups having from 1 to 4 carton atom^. alkoxy groups havlna from 
groups, nilro groups and groups of formula -NR'Rb -loms. pnenyi 

i" whichR'andRt-arethesameordifferentandeachrepresentsahydrogenatom an alkvl orouo havinn 
from1to8carbonatoms.anaralkylgroupinv^lchanalkylgrouphavingfromT?o5car^nr^^^ 
froiM^r^r ' ^ ''f'"^ ^'P*'-"'^ carboxyite a^ gr^p ha^S^ 

L c K ! " ^" ""'"'^^'^ acyf group whfch h«. from 2 to 6 carton atoms and wS 

s s"bst. uted by an aryi group as defined above, or an aromatic cartoxylic acyl group in ITh the ar^^S 
as delned above, provided that any aryl group ropresented by or Included Ina group rojrl^nted by R^ o 
R* IS not Itself further substituted by a group of formula -NR'Rk; "P represented by R or 

and salts, esters and solvates thereof and pro-drugs therefor. 

The Invention also provides a pharmaceutical composition forthe treatmentor prophylaxis of diabetes or 
hyperhpemia. which composition comprises an effective amount of an active compound in admLrure S a 

or dHuent. in which said active compound is seLted fro^^rnlj'urds of 
formula (I), defined above, and salts, esters and solvates thereof and pro-drugs therefor 

The invention still further provides the use of compounds of formula (I), defined above and salts esters 

laxls of diabetes or hyperlipemia In a mammal, whteh may be human. 

The invention also provides processes for the preparatfonof the compounds of the present Invention which 
processes are described in more detail hereafter. ' >o presem invention, which 

In the conipounds of the present invention, where R« or R^ represents an allcyl group, this may be a straioht 

or branched Chain alkyl group havingfromltoScarton atoms, and examples indie tJ;„^tSetM^^^^^^ 
.sopropyl. butyl, isobutyl. secbutyl. t-butyi. pentyl. 2-pentyl. 3-pentyl. 2-methylbutyl. lmX^y!'?IlS: 
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Ihylpropyl, 1.2-dimethylpropyl. 2,2-difnelhylpropyl, hexyl. 2-hexy!. 3-hexyl. 2-melhylpenlyl, 3-inelhyIpenlyl 4- 
methylpentyl. 1,1 -dimethyl butyl, 1,2-dlmethylbutyl, 1,3-dimethyl butyl, 2,2-dimethylbutyl, 2.3-dimethylbutyl 
3.3-dimethylbutyl. 1,1,2-trimethytpropyt, 1.2.2-trimethylprDpyf, heptyl, 2-heptyl, 3-heptyl, 4.heptyl, 3.3.dime- 
Ihylpenlyf. octyl, 1-melhylheply!. 2-ethylhexyl and 1,1,3,3-tetrafnethylbutyl groups. Pref^ed such alkyi 
groups are those straight and branched chain alkyI groups having from 1 to 6 carbon atoms, of which we prefer 
those groups having from 1 to 4 cartoon atoms, and particularly the methyl and ethyl groups. 

Alternatively, Ri and R2 may together represent a group of formula -(CH2)k-. In which k represents an in- 
teger of from 2 to 6. Examples of such groups include the ethylene, trimethylene, tetramethylene. pentamelhy- 
lene and hexamethylene groups, of which we prefer the trimethylene, tetramethylene and pentamethylene 
groups. 

When R> represents a straight or branched chain alkyl group, this may have from 1 to 4 cartx>n atoms, 
and examples of such alkyl groups Include the methyl, ethyl, propyl, Isopropyl, butyl, isobutyl, sec-bulyl and 
t-butyl groups, of which we prefer the methyl group. 

When represents a straight or branched chain alkoxy group, this may have from 1 to 4 carbon atoms, 
and examples of such alkoxy groups Include the methoxy, ethoxy, propoxy, Isopropoxy, butoxy, Isobutoxy, sec- 
butoxy and t-butoxy groups, of which we prefer the methoxy group. 

When R* represents a hatogen atom, this may be, for example, a fluorine, chlorine, bromine or iodine atom, 
preferably a fluorine or chlorine atom. 

When R^ represents a group or atom other than hydrogen. It can be at any position on the benzene ring. 
" I.e. the 0-. m- or 2- position, relative to the position of attachment of the group represented by Y. Of these, the 
preferred positton is the o- or nv position. 

When A and/or B. whteh may be the same or different, represents an alkyl group, this may be a straight 
or branched chain alkyl group having from 1 to 8 cart)on atoms, and examples of such groups include the same 
alkyl groups as exemplified above In relation to R^ and R'. 

When A and/or B represents an aralkyi group, this preferably has a total of from 7 to 11 carbon atoms, and 
is an alkyl group having from 1 to 5 carbon atoms which is substituted t»y an aryf group as defined above* and 
exemplified below. Examples of the alkyl part of the group are those alkyl groups h^lng f rom 1 to 5 carbon 
atoms which ara included among the alicyl groups represented by R^ (preferably the niethyl and ethyl groups), 
and examples of the aryl part are included anK>ng those aryl groups listed hereafter in relatton to W (preferably 
the phenyl and naphthyl groups, espedally the phenyl group). Specif k: examples of preferred aralkyi groups 
rndude the benzyl, 2*phenytethyl ( = phenethyl). 1-phenylethyt. 3-phenylpropyl, 2^phehylprdpyl. 1-phenylpro- 
pyl. 4-phenylbutyl. 1-phenylbutyl. 5-phenylpentyl, 1*naphth^methyl and 2-naphthylmethyl groups, of which 
the benzyl and phenethyl groups are preferred, the benzyl group being most preferred. 

When A and/or B represents an aliphatic acyl group, this may be a straight or branched chain aliphatic 
acyl group having from 1 to 11 carbon atoms, and examples of such aliphatic acyl groups include the formyl. 
acetyl, propionyl, isopropbnyl, butyryl, isobutyryl. pivaloyl, pentanoyl. hexanoyi, heptanoyi, octanoyi, nona- 
noyl, decanoyi and undecanoyi groups, of which the acetyl, propionyl, butyryl, isobutyryl and pivaloyl groups 
are preferred, the acetyl and pivaloyl groups being most preferred. 

When A and/or B represents an aliphatic c^oxylic acyl group which has from 2 to 6 carbon atoms and 
which is substituted by an aryl group as defined above, this preferably has a total of from 8 to 12 carbon atoms. 
Examples of the aliphatic acyl part of the group are those a<^ groups having from 2 to 6 cart>on atoms which 
are included among the aliphatic acyl groups represented by A above (preferably the acetyl and propionyl 
groups), and examples of the aryl part are Included among those aryl groups listed hereafter In r6latk>n to W 
(preferably the phenyl and naphthyl groups, especially the phenyl group). Specific examples of preferred ar- 
omatic-substituted aliphatic acyl groups include the phenylacetyl. 3-phenylpropionyl, 4-phenylbutyryl. 5-phe- 
nylpentanoyl and 6-phenylhexanoyl groups, of which the phenylacetyl group is prefcHred. 

When A and/or B represents an aromatic acyl group, the aryl group is as defined al>ove, and examples of 
the aryl part are Included among those aryl groups listed hereafter In relation to W (preferably the phenyl and 
naphthyl groups, especially the phenyl group). Preferred groups are those having a total of from 7 to 11 carbon 
atoms, and examples Include the benzoyl. 1-naphthoyl and 2-naphthoyl groups, of which the benzoyl group is 
preferred. 

When A and/or B represents a carbamoyl group, this may t>e an unsut)stituted carbamoyl group or it may 
be a substituted carbamoyl group, preferably having from 2 to 12 carbon atoms In total. Such groups may be 
represented by the fonmula -CONR^R^, 

in which R^ and R^ are the same or different and each represents a hydrogen atom, a straight or branch- 
ed chain alkyl group having from 1 to 11 carbon atoms, an aralkyi group (for example as exemplified above in 
relation to A and B. and preferably having a total of from 7 to 11 cart)on atoms) or an aryl group having from 
6 to 10 ring carbon atoms. In the case where R* and R^ are the same and both represent hydrogen atoms, the 
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compound is an unsubstituted carbamoyl group. 

.hi. K ^"'^fl^' represents a straight or branched chain alkyi group having from 1 to 11 cacbon atoms 
this may be any of those alkyI groups exemplified above in relation to Rt and R' and. in addition, the nonyl' 
de^ and undecyl groups. Of these groups, the methyl, ethyl and propyl groups are prefeaed, the methyl and 
einyl groups being most preferred. 

R« and/or Rt represents an aralkyi group, this may be as defined above and preferably hasa total 
a ITZ ^'^.a T"^- ^'"P'^^ "^''"'^h aralkyi groups indudo those exemplified above in relation to 

A and B. preferably the benzyl and phenethyl groups, moat preferably the benzyl group 

When R« and/or fV represents an aryl group having from 6 to 10 carbon atoms, examples are included 
among those aryl groups listed hereafter in relation to W. particularly the phenyl, l-naphthj and 2-naDhthvl 
groups, ofwhich the phenyl group is most preferred. napnuiyi ana z-naphthyl 

Thus, the substituted carbamoyl groups are groups of the fomiula given above in whk:h R«and R' comDrisa 
a combination of groups selected from those listed, and examples Include: wmpnse 

1) a substituted rarbamoyi group comprising a combination of a hydrogen atom and an alkyI group such 
as the methylcarbanwyl. ethylcaiUamoyl. propylcarbamoyl. Isopropylcarbamoyl. butylcarbamoyi isobutvl- 
caibamoyl. sec-butylcarbamoyl, t-butylcarbamoyl. pentylcaibamoyl. hexylcarbamoyl. heptylcarbamoS 
octylcarbamoyl. nonylcarbamoyi and decylcarbamoyl groups; ' i- / y«. 

2) a substituted carbamcvl group oompriaing a combination of two alkyI groups, which may be the same 
°' 1 ?M u ? preferably each have from 1 to 4 cartxm atoms, for example the dimethylcarbamoyi N- 
methyi-W-ethylcarbamoyl. N-methyl-N-propylcarbamoyl. N-methyl-N-lsopropylcarbamoyl. N-methyl'-N- 
butylcarbamoyl. N-methyl-lf pentylcarbamoyl. N,N-diethylcarbamoyl. N-ethyl-N-propylcarbilnoyI U-et- 
hyl-N-butylcarbamoyl. dipropyteartoamoyl. N-propyl-N-butylcarbamoyI and N.N-dibutylcarbamoyI gr^ips- 

3) a substituted carbamoyl group comprising a combination of a hydrogen atom and an aralkyi group (a^ 
def med above), such as the benzylcarbamoyl. 2-phenyletlvlcaibamoyl. 1-phonylethylcarbamoyl. 3-phe- 
nylpropjrf«ubainoyl. 4-phenylbutylcarbamoyl. !H>henylpentylcaibamoyl. l-naphthyteiethylcarbamoyl and 
z-naphthylmethylcarbamoyl groups: . * j 

4) a substituted carbamoyl group comprising a combination of an alkyI group (as defined above, but pre- 
ferably living from 1 to 4 carbon atoms) and an aialkyl group (as defined above), such as the N-methyl- 

^^'^''^^^'.n^^*'^'^"^'^'^^' NrProPy-if-benzylcarbamoyl. N-butyl-N-benlylcarba- 
inoyl and NMn^yl-N-(2-phenylethyl)carbam(^ groups; ~ . ~ 

5) a substituted carbamoyl group comprising a combination of an alkyi group (as defined above, but pre- 
ferably having from 1 to 4 carbon atoms) and an aryl group (as defined above, but preferably a phenyl 

SSJps^ ^i-^'^y^tHwPh'hylcarbamoyl and N-etM-N-naphihylcarbamoyl 

6) a substituted carbamoyl group comprising a combination of a hydrogen atom and an aryl group (as de- 
fined above, but preferably a phenyl group), such as Uie phenylcarbamoyi group; and 

7) a substituted carbamoyl group comprising a combination of two aryl groups, which may be the same 

„ When X represents a group of formula * 

W-(CHJ„-XS 

in Which m and W are as defined above, and X' represents a group of formula >NR«. where 9* represents a 

TnTof i^eir ""^ '^^-^ '^^'"^ ^toacs^n atoms. tt,a aDcyl groiip may S.r^Z'e 
any erf the ^me alkyI groups as exemplified above in relation to R< and R?. preferably a methyl group. 

represents an aralkyi group. Uiis may be as defined above and preferably has a total of from 7 
to 11 cart)on atoms. Examples of such aralkyi groups Include those exemplified above In relation to A and B 
preferably Uie benzyl and phenethyl groups, most preferably the benzyl group. 

»rvi ZT" T ?wT®"'f ^ ''^^'"3 ® '° ^ ° samples are included among Uiose 

aryl groups listed hereafter in relattontoW.particulariy the phenyl, 1.naphthyland2.naphthyl groups, of which 
the phenyl group is most preferred. f k . 

«„rf ^^1^ represents an aryl group, this is a carbocyclic aryl group having from 6 to 10 ring carbon atoms 
and may be unsubstituted or may be substituted by at least one of substituents a. defined above and cxem- 
o oL'li K?K examples of unsubstituted groups include the phenyl. 1-naphthyl and 2-naphlhyl 

f xZr.hL w ^ K^' ^^^^ '"^'''"^'^ '^"'^"S'' '•'^^ "° '^'^'^^ <»" •he number of substituents 

orerlr frnS 'iTT t^.T ' ''"»«»«"»able positions and possibly by steric constraints, we generally 

F^,t„^l , f *"^»'""*"!'*' preferably from 1 to 3 substituents and most preferably 1 subsliluent 
Examples of preferred substituted groups include the 2-. 3- and 4- chlorophenyl. 2-. 3- and 4- fluoropS 
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2-, 3- and 4- bromophenyl. 2-. 3- and 4- methylphenyl. 2-. 3- and 4- ethyfphenyt. 2-. 3- and 4- i-buivi«h a 
2-. 3- and 4- methoxyphenyl. 2-. 3- and 4- hydioxyphenyl. 2-. 3- and 4- phenylphenyl. 2-. 3- and 4- niimoh "S' 
2-. 3- and 4- aminophenyl. 2-. 3- and 4- methylamlnophenyl. 2-, 3- and 4- N-acetyl-N-methylaininoDhenxX t> 
and 4- benzylaminophenyl. 2-. 3- and 4- N-methyl-N-phenytemlnophonyl. 2-. 3- and 4- trlfluoron^thJohen^" 
mXXnj^^lIIIS? ^ 3.5K«-t-butyl-4-hydroxyphenyl. 4-hydroxy-2.3.5.trimethy!phenyl and 2.sl2- 

When W represents a heterocyclic group, this is a group having 5 or 6 ring atoms, of which from 1 to a 
hetercatoms selected from oxygen, sulphur and nitrogen atoms. In the case of those groups havina 3 r?n^ 
hetero-atoms. we prefer that all three, two or one are nttrogen atoms, and correspondingly none, on^or 12 
are oxygen and/or sulphur atoms. In the case of those groups having ? ring hetero-atoms. we prefer that t JT 
one or none are nitrogen atoms, and correspondingly none, one or two are oxygen and/or sulphur atoms The 
group may be saturated or unsaturated, and. in the case of the unsaturated groups, may be aromatic or non 
aromatic. The heterocyclic group may also optlonaOy be fused Id a carbocycllc or heterocyclic ring system hav 
ing 5 or 6 ring atoms. These groups may be substituted or unsubstltutedand. If substituted, the substituents" 
are selected from substituents a, defined above and exemplified below. Although there is no restriction on 
the number of substituents except that Imposed by the number of subsUtutable positions and possibly by steric 
constra^ts. we generaHy prefer from Ito 4 substituents. more preferably 1 or 2 substituents and most pre- 
ferably 1 substltuent *^ 

Examples of unsaturated groups Include the 2-furyl. 3^uryl. 2-thlenyl. 3-thlanyl. 2-thlazolyl. 4.thlazolvl 
l-pyrroljrf. 2-pyrrolyl. 3-pyridyl. 4-pyridyl. 2-pyrimidinyl. S-pyrimldinyl. 2-pyranyl. 4-pyranyl. 3-isoxazolyl 4.isoI 
xa20lyl.5-i8oxa2olyl.2-oxa2olyl and S-oxazolyl groups. yi. o-isoxazoiyi. a-iso- 

Example of saturated heterocyclic groups which may be represented by W Include the 2^etrahydrofurvl 
3-tetrahydrofuryl. 2-tetrahydrothienyl. 3-tetrahydrothienyl. 1-pyrrolidinyl. S-pynolldinyl. 2.pipera2yl. piperiS' 
no. 2-plpendyl. morpholino. 3-morpholinyl. 24etrahydropyranyl. 4^etiBhydropyranyl. 1.4-<lloxan-2-yl 1 3 diox- 
an^yl and 1.3-dioxan-5-yf groups. ' 

When W represents a fused heterocyclic group, the heterocyclic part, which may be any of the groups de- 
fined and exemplified above is fused to another group which may be carboeycHe or heterocyclic preferably 
carbocydic. and which may be saturated or unsaturated. Examples of groups which may be fused to the het- 
erocyclic group include the benzene, cydepenlane. cydohexane. furan. pyran and pyridine rings, preferably 
a benzene nng. Examples of such fused ring groups include the 2-benzofuranyl. 2-ai-chromonyl 2-benzo 
thienyl. 2-indollnyl. 3-lndollnyl. 2.dihydrobenzofuranyI. 2-chromanyI. 1.4.benzodioxan-2.yl. 4^uin^vl and 1- 
isoquinolyl groups. ' 

Among these heterocydie groups. 5- or Gnnembered unsaturated, saturated and fused heterocyclic 
groups with 1 or 2 oxygen, sulphur or/and nitrogen atoms are preferred, and 5- or e-membered saturated and 
unsaturated heterocyclic groups with 1 or 2 oxygen, sulphur or/and nitrogen atoms are most preferred 

When substltuent a represents an alkyi group, this may be a stra^ht or branched chain alkyi group having 
from 1 to 4. preferably 1 or 2. carbon atoms, and examples include the methyl, ethyl, propyl, isoprapyl butyl 
Isobutyl. secbutyl and t-butyl groups. Of these, we prefer those alkyi groups having 1 or 2 carbon atom.^ most 
preferably the methyl group. 

When substltuent o represents an alkoxy group, this may be a straight or branched chain alkoxy group 
having from 1 to 4. preferably 1 or 2. carbon atoms, and examples Include the methoxy. ethoxy. propoxy. teo- 
propoxy. butoxy. isobutoxy. sec-butoxy and t-butoxy groups. Of these, we prefer those alkoxy groups haw'ng 
1 or 2 carbon atoms, most preferably the methoxy group. 

When substltuent a represents a haloalkyi group, this may be a straight or branched chain haloalkyl group 
having from 1 to 4. preferably 1 or 2. carbon atoms, and examples include the chloromethyl. fluoromethyl. tri- 
chloromethyi. trif luoromethyl. difluoromethyl. dichtoromethyl. 2.2.2-trichloroethyl. 2-chk>roethyl. 2-fluoroethyl 
and 2.2.2-tribromoethyl groups. 

When substituent a represents a halogen atom, this maybe, for example, a fluorine, chlorine, bromine or 
iodine atom, preferably a fluorine or chlorine atom. 

When substltuent a represents an amino group, this Is a group of fonmula -NR•R^ In whteh R« and R" are 
as defined above. More specifically: 

1) When R» and/or R* represents a straight or branched chain all^ group having from 1 to 8 carbon atoms, 
the alkyi group may include, for example, the same alkyi groups as exemplified above In relation to R' and 
R». 

2) When R» and/or R«> represents an aralkyi group preferably having a total of from 7 to 11 carbon atoms, 
the aralkyi group may include, for example, the same aralkyi groups as exemplified above in relation to A 
and B 



3) When R» and/or R"" represents an aryl group having from 6 to 10 carbon atoms, the aryl group may in- 
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dude, for example, the same aryl groups as exemplified above in relation to R« and/or 
4) When R* and/or represents a straight or branched chain aliphatic acyi group having from 1 to 11 
carbon atoms, the aliphatic acyl group may indude, for example, the same aliphatic acy« groups as exem- 
pli fied above in relation to A and B. 
5 5) When R* and/or R«> represents an aromatic-aliphatic acyl group having from 8 to 12 carbon atoms the 

aromatic aliphatic acyl group may indude. for example, the same aromatic-aliphatic acyl groups as exem- 
plified above in relation to A and B. j ^ ^ 
6) When R- and/or R*» represents an aromatic acyl group having from 7 to 11 carbon atoms the aromatic 

5 o "^^ *^"^P*®- ^™ aromatic acyl groups as exemplified above in relation to 

r\ ano o« 

Thus, when substituent a is an amino group, this ntay be an unsubstituted amino groups or one of the foi 
lowing groups: ui me loi- 

1) Examples of straight or branched chain allqdamino groups having from 1 to 8 carbon atoms Indude for 
example, the methyiamlno. ethylamino. propylamino. Isopropylamino. butylamino. Isobutylamino seo'bu- 
tylamino. t-butylamlno. pontylamlno. 2-pent)jiamino. 3-pentylamino. 2-methyibutylamino. 3-meth'ylbutvla. 
m.no, 1.1-dlmefhyipropyiamino. 1.2-dimethylpropy1amIno. 2.2-dlmethylpiopylamlno. hexylamino 2-hexy- 
lamino. 3-hexylamino. 2-methylpentylamino. 3-methylpentylamino.4Hnethylpentylamino. 1.1-dimethylbu- 
ty^amino. 1.2-dimethylbutylainino. 1.3-dimethylbutylamlno. 2^^lmethylbutylamino. 2.3-dimethylbutyla- 
mmo. 3.3-dimethy!butyiamlno. 1.1.2-trimethylpropylamlno. 1.2.2-trtmethylpropylamino. heptylamino 2- 
heptyiamino. 3-heptyiamino.4-heptylamino. 3.3-dimethylpentylamino. octylamino. 1-methylheptylamino 
2-ethylhexylamino and 1 .1 .3,3-tetramethylbutylamino groups. 

2) Examples of straight or branched chain dialkyiamino groups in which each all^ part has from 1 to 8 
carbon atoms include, for example, the dimethylamino. diethylamino. dipropylamlno. dHsopropylamino di- 
butyiamino. diisobutyiamino. di-seo-butyiamino. di-t-butyiamino. dipentyiamino. dihexylamino, diheptida- 
mmo. dioctyiamino. N-methyl-N^thylamino. N-methyl-N-propylamino. N-methyl-N-lsopropylamino N- 
melhy|.N-butylamino. N-mefhyi-N-isobutytamino. N-melhyl-N-seobutylamino. N-m'^yt-N-t-butyiam'ino 
N-methyl-N-pentylamino. N-methyi-N-hexylamino. NHnethyI^-heptylamho.iPi>efhyl-N:Sctylamino N- 
ethyl-N-propylamino. N-«thyi-N-lsopropylamino.N-ethyl-N-butyla»nino. N-ethyf-N-lsobutyiamino N-ethif- 
tl-seo-bulylamino. N-ethyi-N-l-butylamino. N-ethyi-N-i>entylainlno. N^thyi-fiThexylamino. N^iihyl-N- 
heptylamino. JJ-ethyMl-octylamino. N-propyl^-feopropylanfiino. N-propyl-N-b5ylamlno. N-prolyl-N-is"^- 
bulylamino. N-propyi-N-see-butyiamino. !f*ropyl^-t-butyJamino. N-proj^-N-pentylamiTO. N-propyl-N- 
hexylamino. N-propyi-N-heptylamino. N-propyl-N-octylainlno. N-butyl-N-lsopropylafnIno. N-bulyl-N-i^;^ 
butylamino. N-butyl-N-seo-butylamino. N-butyl-N-t-butylamlno. M-butyl-N-pentylainlno. N-bulyj-N-hexv- 
lamino. N-butyl-N-heptylamino afKl N-butyl-N-octyian»lno gtwps. ~ ~ — 

35 3) Examples of araticylamino groups preferably having a total of from 7 to 11 carbon atoms include for ex- 

ample, the benzyiamino. 2-phenylethylamino. 1-phenylethylamino. 3-phenylpropylamino. 2-phenylpiopy- 
tT^L r^"""*^^'""' *-P»'«ny"''utylamino. 1-phenylbutylamino. 5-phenylpentyiamino. Lnaph- 
thylmethylamino and 2-naphthylmethylamlno groups. 

4) Examples of arylamino groups having from 6 to 10 carbon atoms include, for example, the phenylamino 
•« 1-naphthylamino.2-naphthyiamino groups. k . f y imno. 

5) Examples of straight or branched chain allphatlpacylamino groups having from 1 to 11 carbon atoms 
include, for example, the formamido. acetamido. proplonamido. isopropionamido and butyramido groups 

6) Examples of aromatic-aliphatic acylamino groups having a total of from 8 to 12 carbon atoms include' 
for exaniple. the phenylacetamldo. 3-phenylproplonamldo. 4-phenylbutyramido. 5-phenylpentanoylamlmi 

"•s and 6-phenylhexanoylamino groups. 

7) Examples of aromatic acylamino groups having from 7 to 11 carbon atoms include, for example, the 
twnzamldo. 1-naphthoylamtno and 2-naphthoylamino groups. 

When 2 represents a group of formula (i). (10. (Hi) or (iv); 
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N— r5 



(iii) • 




R5 is as defined above and exemplified below. 

1) When R5 represents a straight or branched chain carboxyalkyi group having from 2 to 5 carbon atoms 
examples of such groups include the carboxymethyl, 1-carboxyethyl. 2-carboxyelhy!. 1-cart>oxy propyl. 3- 
carboxypropyl, 1-cart>oxy butyl. 4*carboxybutyl and 1-carboxy-1-methyIethyl groups, 

2) When R« represents a straight or branched chain alkanoyloxyalkyi group having a total of from 2 to 12 
carbon atoms, the alkanoyloxyalkyi group has an alkanoyi portion preferably having from 1 to 6 carbon 
atoms and an alkyf portion having from 1 to 6. preferably from 1 to 4. carbon atoms. Specific examples 
of such alkanoyloxyalkyi groups include the acetoxymethyl. proplonyloxymethyl, butyryloxymethyl, isobu- 
tyryloxymethyt, pivaloyloxymethyl, l-plvaloyloxyethyl, l-acetoxyethyl. 1-lsobutyryloxyethyl. l-pivaloylox- 
ypropyl. 2-methyl-1-ph^aloyloxypropyl. 2-pivaloyloxypropyI, 1-lsobutyryloxyethyt. l-isobutyryloxypropyl, 
1-acetaxypropyl. 1-acetoxy-2-methylpropyl, 1-proplonyloxyethyl, 1-proptonyloxypropyl, 2-acetoxypropy! 
and l-tMjtyryloxyethyl groups. 

3) When represents a straight or branched chain a!kanoylo)^aIkyl group substituted by a cydoalkyi 
group and having a total of from 6 to 12 carbon atoms, the cydoalkyi part preferably has from 3 to 7 ring 
caifoon atoms (for example, the cydopropyl, cydobutyl. cydopentyl, cydohexyl and <ydoheptyl groups). 
The alkanoyloxyalkyi group has an alkanoyi portk>n preferably having from 2 to 6 cart>on atoms and an 
afkyi poirtton having from 1 to 6, more preferably from 1 to 4 carbon atoms. Examples of such cydoalkyi- 
substituted alkanoyloxyalkyi groups Indude the cydohejQ^acetoxymethyl, 1-(^dohexylacetQxy)ethyl. 1- 
(cydohexylacetQxy)propyl, 2-methyl-1-(cydohexyfacetoxy)prapyl. cydopentylacetoxymethyl, 1-{cydo- 
pentylaoetoxy)ethyl. 1^cydopentylaoetoxy)propyl and 2-methyH-(cydopentylacetoxy)propyl groups. 

4) When R« represents a straight or branched chain cydoalkylcarbonyloxyalkyi group preferably having a 
total of from 5 to 17 cart>on atoms, the cydoalkylcarbonyloxyalkyi group has a cyctoalkyl portk>n having 
from 3 to 10, preferably from 3 to 7. carbon atoms, which is monocydic or polycydk:, for example as ex- 
emplified above, a terpenyl group, such as a geranyl. neryl. Ilnalyl. phytyl. menthyl (especially m- and p- 
menthyl). thujyt. caryl, pfnanyl. bornyl. norcaryt. norpinanyl. norix}rnyl. menthenyl, camphenyl or norbor- 
nenyl group, or an adamantyl group. The alkyi portion thereof has from 1 to 6. preferably from 1 to 4, carbon 
atoms, and is preferably a methyl, ethyl or propyl group. If desired, the cydoalkyi portion may be substituted 
by at least one alkyI group with from 1 to 4 carbon atoms. Examples of such alkyI groups indude the methyl, 
ethyl, propyl, butyl groups. Examples of such^etraight or branched cydoalkylcarbonyloxyalkyi groups with 
from 5 to 17 carbon atoms (which may additk>nally be substituted on the cydoalkyi ring by at least one 
alkyI substituent, as described above) indude the 1-methyfcydohexyfcarbonyloxymethyl. cyclopentylcar- 
bonyloxymethyl. 1-cydohexylcarbonyloxyethyl, 1-cyclopentylcarbonyloxyethyl, 1-cydoheptyicarbony!ox- 
yethyl. 1-methylcydopentylcartx)nyloxymethyl. 2-methyl-1-(1-methylcydohexy1carbonyloxy)propyl, 1-{1- 
methylcydohexy1cartx>nyloxy)propyt, 2-(1-methy1cydohexylcarbonyloxy)prapyl. 1-(cydohexylcarbony- 
loxy)propyl, 2-(cydohexylcarbonyloxy}propyl. 2-methyl-1-(1-methylcydopentylcarbonyloxy)propyl. 1.(1- 
methylcydopentylcarbonyloxy]propyl,2-(1-methylcydopentylcarbonyloxy) propyl, 1-(cydopentyfcart>ony- 
loxy)propyl, 2-(cydopentylcarbonyloxy) propyl, H1-methylcydopentylcarbonyloxy)ethyl. 1.(1-methylcy. 
dopentylcarbonyloxy)propy1, adamantylcarbonyloxymethyl and 1-adannantylcarbony1oxyethyl groups. 

5) When R^ represents a straight or branched chain alkoxycarbonyloxyalkyi group having from 3 to 17 car- 
bon atoms, the alkoxycarbonyloxyalkyi group has an alkoxy portton having from 1 to 10. preferably from 
1 to 6. more preferably from 1 to 4, cartoon atoms and an alkyI portion having from 1 to 6. preferably from 
1 to 4, carbon atoms. Particularly preferred is a 1-(alkoxycarbonyloxy)6thyl group. Examples of such al- 
koxycarbonyloxyalkyi groups Indude the 1-methoxycart>onyioxyethyl. 1-elhoxycart>onyloxyethyl. 1-pro- 
poxycarbonyloxyethyl. 1-isopropoxycarbonyloxyethyl, 1-butoxycarbonyloxyethyl, 1-isobutoxycarbonylox- 
yethyl. 1-sec-butoxycartK>nyloxyethyl. 1-t-butoxycarbonyloxyethyl, 1-(1-ethylpropoxycart>onyloxy) ethyl 
and 1-(1.1*dtpropylbutoxycart>onyloxy)ethyl groups. 

Another example of such an alkoxycarbonyloxyalkyi group has an alkoxy portion and an alkyl portion 
both having from 1 to 6. preferably from 1 to 4, carbon atoms. Examples of such alkoxycarbonyloxyalkyi 



9 



EP0 678 511 A2 



groups include the 2-melhyM-(isopropoxycarbonyloxy)propyl. 2-(isopropoxycarbonyIoxy)propyl. isopro- 
poxycarbonyloxymethyl, t-butoxycarbonyloxymethyl, methoxycarbonyloxymethyl and ethoxycarbonyloxy- 
methyl groups. 

6) Wien R* represents a straight or branched chain alkoxycarbonyloxyalkyl group substituted by a cy- 
doalkyl group and having a total of from 6 to 17 carbon atoms, the cydoalkyi group has from 3 to 7 carbon 
atoms and may be as exemplified above. The alkoxycartxjnyloxyalkyi group has an alkoxycarbonyl portion 
having from 2 lo 6 carbon atoms and an alkyi portion having from 1 to 6. preferably from 1 to 4 carbon 
atoms. Examples of such cydoalkyl-substituted alkoxycarbonyloxyalkyl groups include the cyclopropylme- 
thoxycarbonyfoxymethyt, cydobutylmethoxycarbonyloxymethyl. cydopentylmethoxycarbonyloxymethyi. 
cydohexylmethoxycarfoonyloxymethyl, 1-(cydopropylmethoxycarbonyloxy)ethyl. 1-(cyclobutylmelhoxy^ 
carbonyloxy)ethyl, 1-(cydopentyinnethoxycarbonytoxy)ethyl and 1-(cydohexyimethoxycartx)nyloxy)elhyl 
groups. 

7) When represents a straight or branched chain cydoalkyloxycarbonyloxyalkyl group having from 5 
to 17 cart>on atoms, the cydoalkyloxycarbonyloxyalkyl group has a cydoalkyi portion having from 3 to 10. 
preferably from 3 to 7, carbon atoms, whfch is monocydic or po^dic and may be as exemplified above! 
The alkyI portion thereof has from 1 to 6, preferably from 1 to 4. cart>on atoms, and Is preferably a methyl, 
ethyl or propyl group. If desired, the cydoalkyi portion may be substituted by at least one alkyI group with 

' from 1 to 4 carbon atoms. Examples of such alkyI groups indude the methyl, ethyl, propyl and butyl groups. 
Examples of such straight or branched chain cydoall^xycaibonyloxyalkyl groups with from 5 to 17 car- 
bon atoms (which may additlonaOy be substituted on the cydoalM ring by at least one alkyI substituent, 
. as described above) indude the 1-methylcydopentyloxycarbonyloxymethyl, l-methylcydohexyloxycarbo^ 
nyloxymethyl, cydopentyloxycarbonyloxymethyl, 1-cydohexyloxycarbonyloxyethyl, 1-cydopentyloxycar- 
bonyloxyethyl, 1-cydoheptyloxycarfoonyk>xyethyl, 2-methyl-1*(1-methylcydoh^oxycarbonyloxy)pro- 
pyl, 1-{1-melhylcydohexyloxycarbonyloxy)propyl, 2-{1-methylcydohexyfoxycarbonyloxy)propyl, 1.(cydo- 
hexyloxycarbonytoxy)propyl, 2-(cydohexyloxycarbonyloxy)propyt, 2-methyl-1-(1-methylcydopentyloxy- 
cafbonytoxy)propyl. 1-{1-methyicydopentyloxycarbonyloxy)propyl, 2-(1-methylcydopentyloxycarbony- 
loxy)propyi, 1*(cyclopentyloxycarbonyloxy)propyl, 2-(cydopentyIoxycafbonyloxy)propyl, 1-(1.methylcy- 
dopentyloxycarbonyk)xy)ethyI. 1-(1*inethylcydopentyloxycaft>onyio)^}propyl, adaniantyloxycarbonylox- 
ymethyf and l^adamantytoxycarbonyloxyethyl groups. 

When the compounds of the present invention contain a carboxy group, for example when R^ in the formula 
for 2 represents a carboxyalkyi group, the compounds of the invention can fonm esters, which may, be prepared 
by conventional esterificalton techniques. There is no particular restrictfon on the nature of the ester, provided 
that, where the resulting compound is to be used medically, the compound is pharmaceutically acceptable, 
that is it is not less active, or unacceptaWy less actwe, nor more toxic, or unacceptably more toxic, than the 
parent compound. However, where the compound is lo be used for non-medical uses. e.g. as an intermediate 
in the preparatton of other compounds, even this restriction does not apply, and there is then no restriction on 
the nature of the esters which may be fonmed. 
Examples of ester groups indude: 

alkyI groups having from 1 to 20 carbon atoms, more preferably from 1 to 10 carbon atoms, such as 
those exemplified in relation to R^ and R^ and higher^kyl groups as are well known in the art, such as the 
nonyl. decyl. dodecyl, tridecyl. pentadecyl, octadecyl. nonadecyi and kx)syl groups; 

cydoalkyi groups having from 3 to 7 carbon atoms, for example the cydopropyl. cydobutyl, cydopentyl. 
cydohexyl and cydoheptyl groups; 

aralkyi groups. In which the alkyI part has from 1 to 3 carbon atoms and the aryl part is a carbocydic 
aromatic group having from 6 to 14 carbon atoms, which may be substituted or unsubstituted and, if substi- 
tuted, has at least one of substituent such as substituents a defined and exemplified above, although the un- 
substituted groups are prefemed; examples of such aralkyi groups Indude the benzyl, phenethyl. l-phenylethyl. 
3-phenylpropyl. 2-phenyI propyl. 1-naphthylmethyl, 2-naphthyimethyl. 2-{1-naphthyl)ethyl, 2-{2-naphthyl)ethyl! 
benzhydryl (i.e. diphenylmethyl), triphenylmethyl, bis(q-nitrophenyl)methyl, 9-anthrylmethyl. 2,4,6-trimethyl- 
benzyl. 4-bromobenzyl, 2-nUrobenzyl, 4-nltrobenzyl. 3-nitroben2^. 4.methoxybenzyl and piperonyl groups: 

alkenyl groups having from 2 to 6 carbon atoms, such as the the vinyl, allyl. 2-methylallyl. 1-propenyl. 
isopropenyl, 1-butenyl, 2-butenyl, 3-butenyf, 1-pentenyl,2-pentenyl, 3-pentenyl. 4-pentenyl. 1-hexenyl. 2-hex- 
enyl. 3-hexenyl, 4-hexenyl and 5-hexenyl groups, of which the vinyl, allyt. 2-methylaIlyl. 1-propenyI, isopropenyl 
and bulenyl groups are preferred, the ally! and 2-methylallyl groups being most prefen-ed. 

halogenated alkyI groups having from 1 to 6. preferably from 1 to 4. carbon atoms, in which the oikyi 
part is as defined and exemplified in relation to the alkyI groups above, and the halogen atom is chlorine, fl.u- 
orine. bromine or kxJine. such as the 2.2.2-trichloroethyl. 2.haloethyl (e.g. 2-chloroethyl. 2-fluoroethyl. 2-bro- 
moethyl or 2-iodoethyl), 2.2-dibromo6thyl and 2,2,2-tribromoethyl groups; 
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substituted silylalkyi groups, in which the alkyt part is as defined and exemplified above and ih •. . 
group has up to 3 substituents aeleeted from allcyl groups having from 1 to 6 cart)on atoms and phenvl ol?. 
which are unsubstituted or have at least onecfsubstituentsadeflned and exemplified above forexamnrth^ 
2-tri(C, - C4)alkylsilylethyl groups, especially a 2-trimethylsilylethyl group: ' 

phenyl groups, in which the phenyl group Is unsubstituted or aubstituted by at least one of sub3tit.,»nf 
« as defined and exemplified above, preferably wKh at least one alkyi group having from 1 to 4 carbon atom! 
or acylamino group, for example the phenyl, tolyl and benzamMophenyl groups: 

phenacyl groups, which may be unsubstituted or have at least one of substituents a defined and 
emplified above, for example the phenacyl group itself or the B-bromophenacyl group- 

f/=y='.'*= Otoups. for example the geianyl. neryl. Ilnalyl. phytyl.'menthyl (especially m- 

bornon J'groujs- ' nienlhenyl. camphonK nS- 

alkoxymethyl groups, in wWch the alkoxy part has from 1 to 6. preferably from 1 to 4. carbon atoms and 
may itself be substituted by a single unsubstituted alkoxy group, such as the methoxymethyl. ethoxymethvl 
propoxymethyl. isopropoxymethyl. butoxymethyl and methoxyethoxymethyl groups- 

allphatk: acyloxyalkyi groups. In which the acyl group Is preferably an alkanoyi group and is more pre. 
ferably an alkanoyi group having from 2 to 6 carton atoms, and the alkyl part has from 1 to 6. and preferably 
from 1 to 4. carbon atoms such as the acetoxymothyl. proptonyloxyniethyl. butyryloxymethyl. isobutyryloxy- 
metM. pivaloyloxymelhyl. 1-plvaloyloxyethyl. 1-acetoxyethyl. l-bobutyryloxyethyl. LphraloyloxyproDvl 2- 
methyl-l-pivaloyloxypropyl. 2^)ivaloyloxypropyI. l-lsobutyrytoxyethyl. l-lsobutyryloxypropyl. Lacetoxypro- 
tlSl g^*°'^*2''~'^P"»*y' 1-proptenyloxyethyl. 1-proplonyloxypropyI. 2-acetoxypropyl and 1-butyryloxye- 

cydoalkyl-substttuted aliphatic acyloxyalkyi groups, in which the acyl group is preferably an alkanoyi 
group and is more preferably an alkanoyi group having from 2 to 6 carbon atoms, the eydoalkyl substituent 
has from 3 to 7 cartxm atoms, and the alkyl part has from 1 to 6. preferably from 1 to 4. carbon atoms such 
as the cyctohexylacelaxymethyi. 1-(cydohexylacetoxy)elhyl. 1-{cyclohe;vlacetoxy)propyl. 2-melhyl-1-(i:ydo- 
hexylacetoxy)propyl. cydopentylacetoxymethyl. 1-(cyclopentylaoetoxy)ethyl. HcydopentyJacetoxylpropyl 
and 2-methyl-1.(cydopentylacetoxy)propyl. groups; "i- rj 

al^oxycarbonytoxyalkyl groups. espedany1-(alkoxycarbonyl<»Qr)6thyl 8^ 
has from 1 to 10. preferably from 1 to 6. and more preferably from 1 to 4. carbon atoms, and the alkyl part has 
from 1 to 6. preferably from 1 to 4. carbon atoms, such as the 1-methoxycart>onyloxyethyl. I^ethoxycartxiny- 
loxyethyl. 1-propoxycarbonyloxyethyl. l-lsopropoxycartwnyloxyethyl. 1-butoxycarbonyloxyethyl l-isobutoxy. 
carbonyloxyethyl. l-secbutoxycartjonyloxyethyl. i-t-butoxycarbonyloxyethyl. Hl-ethylpropoxycarbony- 
loxy)ethyl and 1-(1.1-dipropylbutoxycart)onyloxy)ethyl groups, and other aIkoxycart)onylalkyl groups in whidi 
both the alkoxy and alkyl groups have from 1 to 6. preferably from 1 to 4. cartxjn atoms, such as the 2-methyl- 
H«opropoxycart)onyloxy)propyl. 2-(isopropoxycart)onyloxy)propyl. i3opropoxycart)onyloxymethyl t-butoxv- 
carbonyloxymethyl. methoxycarbonyloxymethyl and ethoxycarbonyloxymolhyl groups; 

cydoalkylcarbonyloxyalkyi and cydoalkyloxycarbonyloxyalkyi groups, in which the eydoalkyl group has 
from 3 tolO. preferably from 3 to 7. carbon atoms, is mono- or pdy- cydic and is optionally substituted by at 
least one (and preferably only one) alkyl group haiWng from 1 to4 cartion atoms (o.g. selected from those alkyl 
groups exemplified abqve) and the alkyl part has from 1 to 6. more preferably from 1 to 4. cartxjn atoms (e g 
selected from those alkyl groups exemplified above) and is most preferably methyl, ethyl or propyl for example 
the 1-methylcydohexylcartjonyloxymethyl. l-methylcydohexyloxycartwnyloxymethyl. cydopentyloxycart)o- 
nyloxymethyl. cydopentylcarbonyloxymethyl. Hcydohexyloxycarbonyloxy)ethyl. 1-(cydohexylcarbonyloxy)ethyl 
1-(cydopentyloxycarbonyloxy)ethyl. 1-(cyclopentylcarbony1oxy)ethyl. 1-(cydoheptyloxycarbonyloxy)ethyl 1- 
(cydoheptylcarbonyloxy)ethyl. l-methylcydopentylcarbonyloxymethyl. 1-methylcydopentyloxycart)onyloxy- 
methyl. 2-methyl-1-(1.methylcyclohexylcart)onyloxy)propyl. 1r(1-methylcydohexylcart>onyloxy)propyl 2-(1- 
methylcydohexylcart)onyloxy)propyl. 1.(cyctohexylcart)onyloxy)propyl. 2-(cydohexylcarbonyloxy)propyl 2- 
methy1-1-(1-methylcydopentjrtcaft>onyloxy)propyf. 1-(1-methylcydopentylcarbonyloxy)propyl. 2-(1-methylcy- 
clopentylcarbonyfoxy)propyl. 1-(cydopentylcarbonyloxy)propyl. 2-(cydopentylcarbonyloxy)propyI 1-(1-me- 
thylcydopentylcarbonyloxy)ethyl. 1-(1-methylcydopentylcart)onyloxy)propyl. adamantyloxycartx)nyloxymethyl 
adamantylcart)onyloxymethyl. 1-adamantyloxycart)onyloxyethyl and 1-adamantylcarbonyloxyethyl groups- ' 
cydoalkylalkoxycartwnyloxyalkyi groups in which the alkoxy group has a single eydoalkyl substituent 
the eydoalkyl substituent having from 3 to 10. preferably from 3 to 7. cartwn atoms and mono- or poly, cydic' 
for example the eydopropylmethoxycarbonyloxymethyf. cyclobutylmethoxycarbonyloxymethyl cydopentyl- 
methoxycarbonyloxymethyl,cydohexylmethoxycarbonyloxymethyl.1.(cydopropylmethoxycarbonyloxy)ethyl 
1.(cydobutylmelhoxycarbonyloxy)ethyl. 1.(cyclopentylmelhoxycartK>nyloxy)ethyl and 1-(eydohexylmethoxy. 
carbonyloxy)ethyl groups; 
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lerpenylcarbonyloxyaikyi and terpenyloxycarbonyloxyalkyi groups, in which the lerpenyl group is as ex- 
emplified above, and is preferably a cyclic lerpenyi group, for example the 1-(menlhyloxycarbonyloxy)elhyl 
1-{menthylcarbonyloxy)ethyl. me nthyloxycarbonyloxym ethyl, menthylcafbonyloxymethyl, 1-(3.pinany!oxycar^ 
bonyloxy)ethyI, 1-(3.pinanylcarbonyloxy)ethyl. 3-pinanyloxycarbonyloxyinethyl and 3-pinanylcarbonyioxvme- 
thyl groups; ^ 

5-alkyl or 6-phenyl [which may be substituted by at least one substituent such as substituents cr defined 
and exemplified above] (2-oxo-1 .3^ioxolen^yl)alkyl groups in which each alkyi group (which may be the 
same or different) has from 1 to 6. preferably from 1 to 4. carbon atoms, for example the (5-methyl-2.oxo-1 3- 
dioxolen^yl)methyi. (5-phenyl-2.oxo.1 .3^ioxolen-4.yI)methyl. (5-isoprDpyI-2.oxo.1 .3-dioxolen-4-yl)methvl 
(5.l-bulyl-2^xo-1.3-dioxoIen-4.yI)methyl and 1-{5.methy|.2.oxo-1.3.dioxolen^-yl)ethyl groups; and 

other groups, especially groups which are easily removed m vivo such as the phthalidyl, ikdanyl and 2- 
oxo-4,5,6,7-tetrahydro-1.3-benzodioxoIen-4-yl groups. 

Of the above groups, we especially prefer straight or branched chain alkyI groups having from 1 to 10 car- 
bon atoms, for example the methyl, ethyl, propyl, isopropyl. butyl, sec-butyl, isobulyl, t-butyl. pentyl l-me- 
thylbutyl. 2.methylbutyl, 3-methylbutyl. 1.1-dimethylpropyl, 2,2.dimethylpropyl. 1,2.dimethylpropyl i-ethyi- 
propyl, hexyl. l-methylpentyl, 2-methyfpentyl. 1,1-dimethylbutyl. 1,3-dlmethyl butyl, l-ethylbutyi 2.ethylbutyl 
1-methy|.1-ethylpropyl. heptyl, 1 -methyl- l^thylbutyl. 2-methyl-2-ethylbutyl. oclyl. 1-melhyIheptyl 2-ethvl^ 
hexyl and 1 .1 ,3,3-tetramethylbutyl groups. " ' 

When the compound of the present Invention contains a basic group In Its molecule, for example when B 
represents a hydrogen atom, an alkyI group or an aralkyi group, when W In the formula for X has an amino 
group as a substituent or when Xi represents a group of formula >NR^ the compound of the present invention 
can be converted to salts with acids by conventional methods. There Is no particular restriction on the nature 
of such salts, provided that, where the compounds are to be used medically, the compounds are pharmaceut- 
ically acceptable. However, where the compound is to be used for non-medical uses, e.g. as an intermediate 
in the preparation of other compounds, even this restriction does not apply, and there is then no restrictton on 
the nature of the salts which may be formed. Examples of such salts include: salts with mineral acids, especially 
hydrohalic acids (such as hydrofluoric add. hydrobromte acW. hydroiodic add or hydrochloric acid), nitric add 
perchloric add, carbonic add. sulphuric ackl or phosphoric acW; salts with lower alkylsulphonic adds, such as 
methanesulphonic acid, trifluoromethanesulphonic ackJ or ethanesulphonic add; salts with arylsulphonic 
acids, such as benzenesulphonic acid or ^-tduenesulphonlc add; salts with organic carboxylic adds such as 
acetic aad. f umaric acid, tartaric add. oxalic add, malete add, malic add. sucdnic add. benzoic acid, mandettc 
acid, ascorbic aad. lactic add. gluconic acid or dtric add; and salts with amino acWs. such as glutamic acid 
or aspartic acid. Wo prefer the pharmaceutlcally acceptable salts. 

When R5 in the fomiulae for 2 represents a hydrogen atom or a cart>oxyalkyl group, the compound of the 
present invention can be converted into a salt with a base by conventional methods. Examples of such salts 
indude: salts with an alkali metal, such as sodium, potassium or lithium; salts with an alkaline earth metal 
such as barium or caldum; salts with another metal, such as magnesium or aluminium; ammonium salts- or* 
ganic base salts, such as a salt with methylamlne. dimethylamlne. Irielhylamlne. dlisopropylamlne cydohex. 
ylamme or dicydohexyiamine; and salts with a basic amino acid, such as lysine or arginine. We prefer the phar- 
maceulically acceptable salts. 

_The compounds of formula (I) of the present Invention can exist In the form of various isomere Thus as 
shown in formula (la) : * * 



OA 



R3 

B Rl T 



X-CH3-CH-CH2-N;^-Y-<( '4> (la) 

R2 

(in which R«. R2. R3. A. B. X. Y and 2 are as defined above), the carbon atom marked with .1 is always an 
asymmetric carbon atom, and the carbon atom marked with .2 Is an asymmetric carbon atom when R' and 
R* are different groups. 

Furthermore, when Z represents a group of fonnula (i-a) or (iii-a) : 
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5 




(in which is as defined above), the carbon atom marked with «3 is also an asymmetric cartx)n atom. 

Although these isomers are ail represented herein by a single molecular formula (I), the present invention 
includes both the individual, isolated isomers and mixtures, indudihg racemates. thereof and the isomers may 
be present in such mixtures in any proportions. Where stereospecific synthesis techniques are employed or 
IS optically active compounds are employed as starting materials, individual isomers may be prepared directly: 
on the other hand. If a mixture of isomers is prepared, the individual isomers may be obtained by conventional 
resolution techniques. 

In addition, when Z represents a group of formula (i), (H), (iil) or (iv) : 



25 



30 



35 




40 and represents a hydrogen atom, the resulting compounds can form tautomers, as shown by the following 
schemes a, p. y and 6: 
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r 
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5 



10 



IS 



20 



30 



35 




In the above formula (I), all tautomers based thereon and mixtures of equivalent weights or non-equivalent 
40 weights of these tautomers are represented by one formula. Thus, all of these isomers and mbctures of these 
isomers are included in the present invention. 

Moreover, the present invention also Includes all solvates (Le. loosely t>ound complexes with solvents), 
for example hydrates, of the compounds of formula (I) and salts and esters thereof, where the relevant com- 
pound is capable of forming a solvate. 
45 The Invention also embraces all compounds which could be converted in the living mammalian, for example 

hun^n, body to a compound of fomiula (1) or a salt or ester thereof by the action of the metabolism, that is so- 
called "pro-drugs* of the compounds of formula (I) and salts and esters thereof. 

Of the compounds of the present invention, we prefer those compounds of formula (I) and salts and esters 
thereof, in which: 

so (1) Ri and are the same or different and each representis a hydrogen atom or an alkyt group having 

from 1 to 6 carbon atoms; 

R3 represents a hydrogen atom, an alkyl group having from 1 to 4 carbon atoms, a methoxy, ethoxy 
or propoxy group or a halogen atom; 

A and B are the same or different and each represents a hydrogen atom, an alkyl group having f rom 
55 1 to 4 carbon atones, an aliphatic acyl group having from 1 to 6 cart>on atoms or a carbamoyl group, or A 

and B together form a group of formula -C(=0)., -C(=S)-. -CH2C(=0)-, -CHjCHj- or -S{=0) (=0)-; 
X represents a group of formula W-(CH2)m-X- , 

in which W represents an aryl group which has from 6 to 10 ring carbon atoms and which is 
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unsubslituted or is substituted by from 1 to 3 of subsUtuents a. defined above 

X* represents a single bond, an oxygen atom, a sulphur atom or a group of formula -N(-R*)- 
(in which R* represents a hydrogen atom or an alkyi group having from 1 to 4 carbon atoms); 
m is 0 or an integer of from 1 to 8; 
Y is a group of formula -(CH2)n-Y'-. 

in which V represents a single bond, a oxygen atom or a sulphur atom, and 
n is an integer of from 1 to 5; and 
2 represents a group of formula (vii), (vifi) or (ix) : 




More preferred compounds of the present invention are those compounds of formula (I) and salts and 
esters thereof, in which: 

(2) and R^ are the same or different and each represents a hydrogen atom or an alkyI group having 
from 1 to 4 carbon atoms; 

R» represents a hydrogen atom, a methyl, ethyl, methoxy or etho;^ group or a fluorine or chlorine 

atom; 

A and B are the same or different and each represents a hydrogen atom, a methyl, ethyl, propyl, 
acetyl, proploriyl, butyryl or carbamoyl group, or A and B together Ibnm a group of formula -C{=0)., -C(=S)-! 
or -CH2CH2* ; 

X represents a group of formula W-CCHJm-X'- , 

in which W represents a phenyl group which is unsubstituted or is substituted by from 1 to 
3 of substituents u. defined at>ove 

X* represents a single bond, an oxygen atom, a sulphur atom or a group of formula -N(-R^)- 
(in which R* represents a hydrogen atom, or a methyl, ethyl or propyl group); 
m is 0 or an integer of from 1 to 6; 
Y is a group of formula -(CH2)n-Y'-, 

in which Y* represents a oxygen atom or a sulphur atom, and 
n is an integer of from 1 to 5; and 
Z represents a group of formula (vii) or (viii): 




(viO (viii) 



Still more preferred compounds of the present invention are those compounds of formula: (I) and salts 
and esters thereof, in which: 

(3) R< and R^ both represent hydrogen atoms, or one of them represents a hydrogen atom and the other 
represents an alkyl group having from 1 to 4 carbon atoms: 

R' represents a hydrogen atom, a methyl or methoxy group or a chlorine atom; 

A and B are the same or different and each represents a hydrogen atom, a methyl, ethyl, acetyl, 
propionyl or carbamoyl group, or A and B together form a group of formula -C(=0)-. -C(=S). or -CHjCHa- : 

X represents a group of formula W-(CH2)ai-X- , 
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in which W represents a phenyl group which is unsubstituted or is substituted by from 1 
3 substituents selected from halogen atoms and methyl, ethyl, hydroxy, phenyl, amino, dimethylamir 
methoxy and ethoxy groups, 

X' represents a single bond, an oxygen atom, a sulphur atom or a group of formula -NH- 
-N(Me)-; " ' 

m is 0 or an Integer of from 1 to 6; 
Y represents a group of formula -(CH2)„-Y-, 

in which V represents a oxygen atom or a sulphur atom, and 

n is an integer of from 1 to 3; and 
Z represents a group of formula (vii) : 




Even more preferred compounds of the present Invention are those compounds of formula (I) and salts 
and esters thereof, in which: 

(4) R} and R2 both represent hydrogen atomts or one of them represents a hydrogen atom and the other 
represents a methyl, ethyl, propyl or Isopfopyl group: 

represents a hydrogen atom, a methyl group or a chlorine atom; 
A represents a hydrogen atom and B represents a hydrogen atom, or a methyl, ethyl or acetyl group, 
or A and B together form a group of formula •C(^)* or -C(=S)- ; 
X represents a group of formula W-(CH2)«*X'- • 

In which W represents a halogen-sut)Stituted pheriyf, phenylphenyf, methoxyphenyl orphenyl 

group, 

X' represents an oxygen atom or a sulphur atom; 

m represents 0 or an integer of from 1 to 6; 
Y represents a group of formula -CH2O- or -(CHJt-O-; 
and 

Z represents a group of formula (vll) : 




(vii) 



The most preferred compounds of the present invention are those compounds of formula (I) and salts 
and esters thereof. In which: 

(5) and both represent hydrogen atoms or one of them represents a hydrogen atom and the other 
represents a methyl or ethyl group; 

R* represents a hydrogen atom; 

A represents a hydrogen atom and B represents a hydrogen atom or a methyl group, or A and B 
together form a group of formula -C{=0)- or -C(=S)- ; 

X represents a group of formula W-(CH2)m-0-, 

in which W represents a phenyl, 3-chlorophenyI, 4-chIoro phenyl. 3-methoxyphenyI. 4-me- 
thoxyphenyl or 4-phenylphenyl group, and 
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and 



m represents 0 or an integer of from 1 to 6; 
Y represents a group of fonnula -CH^O- ; 



Z represents a group of formula (vii) : 



Y" 

o 

(vii) 



Examples of certain compounds of the present invention are given in the following formulae (1-1) to (1-7): 

R3 



OA B Rl 

X— CH2— CH— CH2— N—C— Y 

i2 




(M) 



OA 
I 



B Rl 



X— CH2— CH— CH2— N-C— Y 

la 




(1-2) 



OA B Rl 

X— CH2— CH— CH2— N-C— Y 




(1-3) 
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OA B Rl 

X-CH2— CH— CH2— N-C— Y- 

^2 (M) 



R3 

OA B Rl /Jr\ O 

OH 



in 



OA 

I 

X— CH2— CH— CH2- 

R2 ^NH 



ii 



R3 

OA 

X— CH2— CH— CH2— N— C— Y — (( 'J)> (1-7) 



(1-6) 



R2 

In the above formulae, the substituents are as defined in the following one of Tables 1 to 7. respectively. 
That is. Table 1 relates to fonnula (M). Table 2 relates to formula (1-2), and so on to Table 7, which relates to 
formula (1-7). In the Tables, the following abbreviations are used: 
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Ac 


acetyl 




Boz 


benzoyl 


5 


Bu 


butyl 




iBu 


isobutyl 




tBu 


t-butyl 


10 


Bz 


benzyl 




Car 


carbamoyl 




Et 


ethyl 


IS 


Etc 


ethoxycarbonyl 




Hp 


heptyl 




Hx 


hexyl 


20 . 


Me 


methyl 




Mec 


methoxycarbonyl 




Oc 


octyl 


25 


Ph 


phenyl 




Piv 


phraloyl 




Pn 


pentyl 


30 


Pr 


propyl 




IPr 


isopropyl 




Prn 


proplonyl 


35 [ 


Pyr 


pyridyi 



In Table 7, the position of the substituents and 2 with respect to Y is Indicated In brackets in the Table 
after the identification of the substltuent. 

* 

45 

SO 
55 
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Table 1 

5 





Cpd. 
No. 


X 


A 


B 


Y 


R' 




R' 




10 


I-I 


Ph 


H 


H 


-CHj-O- 


H 


H 


H 


H 




1-2 


Ph 


11 


II 


-CH2-O- 


Me 


H 


H 


H 




1-3 


Ph 


-CO- 


-CH2-O- 


H 


H 


H 


11 


IS 


1-4 


Ph 


-CO- 


•CHi-0- 


Mc 


H 


H 


n 




1-5 


Ph 


-cs- 


-CH2-O- 


H 


H 


H 


H 


20 


1-6 


Ph 


-cs- 


-CH2-O- 


Me 


H 


H 


H 


1-7 


Ph 


-CHi-CO- 


-CH2-O- 


H 


H 


H 


H 




1-8 


Ph 


-CHi-CO- 


-CH2-O- 


Me 


H 


H 


H 




1-9 


Ph 


-CO-CO- 


-CHi-0- 


H 


H 


H 


H 




1-10 


Ph 


-CO-CO- 


-CHi-O- 


Me 


H 


H 


H 




1-11 


Ph 


-SO2- 


-CH2-O- 


H 


H 


H 


H 


30 


1-12 


Ph 




-CHr-O- 


Me 


H 


H 


H 




1-13 


Ph 


Ac 


Ac 


-CH2-O- 


H 


H 


H 


H 




1-14 


Ph 


Dz 


Bz 


-CHi-O- 


H 


H 


H 


H 


35 


1-15 


PhO- 


H 


H 


-CH2-O- 


H 


H 


H 


H 




1-16 


PhO- 


H 


H 


-CH2-O- 


Me 


H 


H 


H 


40 


1-17 


PhO- 


H 


H 




iBu 


H 


H 


H 




I-I8 


PhO- 


H 


H 


-CHi-O- 


H 


H 


Me 


H 




1-19 


PhO- 


H 


H 


-CH2-O- 


H 


H 


-OMe 


H 


45 


1-20 


PhO- 


H 


H 


-CHj-O- 


H 


H 


CI 


H 




1-21 


PhO- 


H 


H 


-CHi-O- 


H 


H 


OH 


H 




1-22 


PhO- 


H 


H 


-(CHj)j-0- 


H 


H 


H 


H 


SO 


1-23 


PhO- 


H 


H 


.(CH,),-0- 


H 


H 


H 


H 




1-24 


PhO- 


H 


H 


-(CH2)5-0- 


H 


H 


H 


H 



55 
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Cpd. 
No. 


X 


1 ^ 


1 ^ 


Y 


1 








10 


1-25 


PhO- 


H 


Me 


.CH2-O- 


H 


H 


H 


H 




1-26 


PhO- 


H 


Bu 




H 


H 


H 


H 


15 


1-27 


PhO- 


H 


Bz 


-CH2-O- 


H 


H 


H 


H 


1-28 


PhO- 


Me 


Bz 


-CH2-O. 


H 


H 


H 


H 




1-29 


PhO- 


Bz 


H 


.CH2-O- 


H 


H 


H 


H 


- 

20 


1-30 


PhO- 


H 


Ac 


-CHrO- 


H 


H 


H 


H 




1-31 


PhO- 


Ac 


Ac 


-CH2-O. 


H 


H 


H 


H 




1-32 


PhO- 


H 


Piv 


-CHrO- 


H 


H 


H 


H 


25 


1-33 


PhO- 


Me 


Ac 


-CH2-O- 


H 


H 


H 


H 




1-34 


PhO- 


H 


Boz 


-CH2-O- 


H 


H 


H 


H 




1-35 


PhO- 


H 


3-PhPm 


-CH2-O. 


H 


H 


H 


H 


30 


1-36 


PhO- 


H , 


H2NCO- 




H 


H 


H 


H 




1-37 


PhO- 


H 


MeNHCO 




H 1 


H 


H 


H 




1-38 


PhO- 


H 


BuNHCO- 


-CHj-O. 


H 


H 


H 


H 


35 


1-39 


PhO- 


H 


EtiNCO- 


-CHrO- 


H 


H 


H 


H 




1-40 


PhO- 


H 


PhNHCO- 


-CH2-O- 


H 


H 


H 


H 




Ml 


PhO- 


H 


BzNHCO- 


-CH2-O- 


H 


H 


H 


H 


40 


1-42 


PhO- 


Ac 


PhNHCO- 


-CHi-O- 


H 


H 


H 


H 




1-41 




Me 


EtNHCO- 


-CHrd- 


H 


H 


H 


H 




1-44 


PhO- 


Ac 


Me 


-CH2-O- 


H 


H 


H 


H 


45 


M5 


PhO- 


Ac 


Me 


-CHrO- 


Me 


H 


H 


H 




1-46 


PhO- 


Ac 


Mc 


-CH2-O- 


Me 


H 


H 


-CH2OAC 


SO 


1-47 


PhO- 


-COr 


-CH2-O- 


H 


H 


H 


H 




1-48 


PhO- 


-co- 


-CHj-O- 


Me 


H 


H 


H 



22 



EP0 678 511 A2 



Table 1 fconU 



1-49 


PhO- 


-CO- 


1 -<CH2)2-0- 


H 


H 


H 


H 


1-50 


PhO- 


-CS- 


-CHrO- 


H 


H 


H 


H 


1-51 


PhO- 


-CS- 


-CH2-O- 


Mc 


H 


H 


H 


1-52 


PhO- 


-SO2- 


-CHj-O- 


H 


H 


H 


H 


1-53 


PhO- 


-COCO- 


-CH2-O- 


H 


H 


H 


H 


1-54 


PhO- 


.CH2CO- 


-CH2-O- 


H 


H 


H 


H 


1-55 


PhO- 


-(CHjV 


-CH2.O- 


H 


H 


H 


H 


1-56 


PhO- 


-(CH,)^. 


-CH2-O- 


Me 


H 


H 


H 


1-57 


PhO- 


-(CH2)2- 


-CHi-O- 


Me 


Mc 


H 


II 


1-58 


PhO- 


-(CH2)2- 


.<CHj)j-0- 


Me 


Me 


H 


H 


1-59 


PhO- 


-(CH2)2. 


-(CHah-O- 


Me 


H 


CI 


H 


1-60 


PhN(Mc)- 




-CHz-O- 


H 


H 


OH 


11 


1-61 


PhO- 


-{CH,)2- 


-CHz-O- 


H 


H 


H 


-CHaOPiv 


1-62 


PhO- 


-CHjSOj. 


-CHyO- 


H 


H 


H 


H 


1-63 


BzO- 


H 


H 


-CllrO- 


H 


H 


H 


H 


1-64 


BzO- 


H 


H 


-CH2-O- 


Me 


H 


H 


H 


1-65 


BzO- 


-CO- 


-CH2-O- 


H 


H 


H 


H 


1-66 


BzO- 


-CS- 


-CHi-O- 


Me 


H 


H 


H 


1-67 


BzO- 


-CO- 


-(CH,)2-0. 


H 


H 


H 


H 


1-68 


2.PhElO. 


H 


H 


-CHrO 


H 


H 


H 


H 


1-69 


2.PhEtO- 


H 


H 


-CHrO- 


Me 


H 


H 


H 


1-70 


2-PhElO- 


-CO. 


-CH2-O- 


H 


H 


H 


H 


1-71 


2-PhElO- 


-CS- 


-CHi-O- 


Me 


H 


H 


H 


1-72 


2-PhEtO- 


-CHjCO- 


-CHrO- 


H 


H 


H 


.CHjCOjMc 
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5 

Table 1 (conU 



10 


Cpd, 
No, 


X 


A 


B 


Y 


R* 




R^ 


R^ 






3-PhPrO- 


H 


H 




If 
n 


n 


u 
n 


TJ 

xl 




1-74 




H 


H 






XI 


TT 

H 


H 


IS 






-CO- 




xl 


u 


CI 


H 




1 • / w 


l.PhPrO 


-CS- 




f 1 

n 


TT 

n 


H 


H 








H 


H 


-CHyO- 


H 


H 


H 


H 


20 






H 


H 




MC 


Mc 


H 


H 






4.pku,|fV 


•CO- 




fl 


MC 


TT 

H 


H 




1-80 


^PhRiin. 

•••r n OUvr- 








TJ 

n 


TT 

H 


H 


H 


25 


1 -o 1 




H 


H 


-CH2-VJ- 


IT 


TT 


H 


H 








-CO- 




H 


xi 


H 


H 




1-83 


6-PhHxO- 


H 


H 




14 


TJ 


f_T 

H 


H 


30 


1-84 


6-PhHxO- 


-CO- 


— v»ri2— vy— 


H 


xs 
n 


It 


hi 




1-85 




H 


H 


— V»*1J— v^— 


H 
ri 


TJ- 

n 


IT 


TT 

H 




1«86 


# * lU AjJ\y— 


-CO- 




IT 
11 


TT 

xl 


If 


« T 

H 




1-87 


8-PhOcO- 


H 


H 




i_r 

n 


Xl 


WW 

H 


H 




1-88 


8-PhOcO- 


-CO- 




ii 


Xl 


fr 
H 


H 




1-89 


8-PhOcO- 


-CS- 




MC 


TT 
IT 


r T 

H 


H 


40 


1-90 


8-PhOcO- 


-CS- 


.CH2-O- 


Mc 


H 


H 


-CHfMe^OAc 




1-91 


3-ClPhO- 


H 


H 


-CH2-O- 


H 


H 


H 


H 




1-92 


3.ClPhO- 


H 


H 


-CH2-O. 


Mc 


H 


H 


H 


•45 


1-93 


3-ClPhO- 


-CO- 


-CH2-O- 


H 


H 


H 


H 




1-94 


3.ClPhO- 


-CO- 


-CH2-O- 


Me 


H 


H 


H 


50 


1-95 


3-ClPhO- 


-CS- 


-CHj-O- 


Mc 


H 


H 


H 




1-96 


3-ClPhO- 


-CH2-O- 


-CH2-O. 


Me 


H 


H 


H 



24 



EP0 678 511 A2 



Table 1 (cont.^ 



Cpd. 
No. 


X 


A 


B 


Y 


R' 






R* 


1-97 


2-ClPhO. 


H 


H 


-CHa-O- 


Me 


H 


H 


H 


1-98 


2-ClPhO- 


-CO- 


-CHi-O- 


H 


H 


H 


iH 


1-99 


4-ClPhO. 


H 


r 


-CHi-O- 


H 


H 


H 


H 


1-100 


4-ClPhO- 


-CO- 


-CHi-O- 


H 


H 


H 


H 


1-101 


4.ClPhO- 


-CS- 




Me 


H 


H 


EtcMe 


1-102 


3-MePhO- 


H 


i" 


-CHj-O- 


Me 


H 


H 


H 


M03 


3-MePhO- 


-CO- 


-CHrO- 


H 


H 


H 


H 


1-104 


4-lBuPhO- 


H 


H 


-CH2-O. 


H 


H 


H 


H 


1-105 


3-MeOPhO- 


H 


H 


-CH2-O- 


H 


H 


H 


H 


1-106 


3-MeOPhO- 


-CS- 




-CHx-O- 


Me 


H 


H 


H 


1-107 


4-MeOPhO- 


H 


H 


-CHrO- 


Me 


U 


II 


li 


t-ios 


3.BrPhO- 


H 


H 


-CH2-O- 


Me 


H 


H 


H 


1-109 


3.BrPhO- 


-CO- 


-CHrO- 


H 


H 


H 


H 


1-110 


3-HOPhO- 


H 


H 


-CHj-O- 


H 


H 


H 


H 


1-111 


3-HOPhO. 


-CO- 


-CH2-O- 


Me 


H 


H 


H 


I-l 12 


3-N02PhO- 




H 


-CHrO- 


Me 


H 


H 


H 


1-113 


3-N02PhO- 


-CO- 


-CH2-O. 


Me 


H 


H 


H 


M14 


3-NH2PhO. 


H 


H 


-CH2-O- 


Me 


H 


H 


H 


MIS 


3-NH2phO- 


-CO- 


-CHj-O- 


Me 


H 


H 


H 


1-116 


4-McNHPhO- 


H 


H 


-CH2-O- 


Me 


H 


H 


II 


MI7 


3.McNAcPhO- 


H 


H 


-CH2-O- 


Me 


H 


H 


H 


M18 


3-McNAcPhO- 


-CO- 


.CH2-O- 


Me 


H 


H 


H 


1-119 


3-BzNHPhO. 


-CS- 


-CH2-O- 


Me 


H 


H 


H 


I-I20 


3.B2NHPhO- 


-CS- 


-CHj- 


H 


H 


H 


H 
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Table 1 fcont.) 



cpd. 
No, 


X 


A 


B 


Y 






R* 


R* 


1-121 


3-PhNMcPhO- 


H 


H 


-CHa- 


H 


H 


H 


H 


1-122 


3-PhNMePhO- 


-CO- 


-(CHOiO- 


H 


H 


H 


H 


1-123 


PhO- 


H 


H 


-CH2-S- 


H 




H 


H 


1-124 


PhO- 


-CO- 


-CHj-S- 


H 


H 


H 


H 


1-125 


3-CFaPhO- 


H 


H 


-CH2-O- 


H 


H 


H 


H 


1-lZo 


3-CFjPhO- 


-CO- 


-CHj-S- 


Mc 


H 


H 


H 


1-12/ 


PnS- 


H 


r 


-CHrO- 


H 


H 


H 


H 


1-1 Zo 


rflo- 


-CO- 


-CH2-O- 


Me 


H 


H 


H 






-CHaSOj- 


-CH2-O- 


H 


H 


H 


H 


1-1 in 








-CH2-O- 


H 


H 


H 


H 


l-U I 


Me(2-Pyr)N- 


-co- 


-CH2-O- 


Me 


H 


H 


H 




Mc(2-Pyr)N- 


-cs- 


-CHrO- 


Me 


H 


H 


H 






-CH2C0- 


-CH2-O- 


Me 


H 


H 


•CH1CO2MC 








-(CH2)3-0- 


H 


H 


H 


H 


1-135 




-(CHaH- 


-CH2- 


H 


H 


H 


H 


t— 1 




-CO- 




H 


H 


H 


-CHjOPiv 


1-137 


iPr(2-Pyr)N- 


-SO2- 


-CH2-O- 


Me 


Mc 


CI 


H 


1-138 


2-PyrS- 


H j H 




Me 


H 


H 


H 




3-HO-2-PyrS. 


-CO- 


-CHj-O- 


H 


H 


H 


H 


J-140 


4.PyrS- 


H 


H 


-CH2-O- 


Me 


H 


H 


H 


1-141 


4-PyrS. 


-CO- 


-CHrO- 


Me 


H 


H 


2-EtcEt 


1-142 


4-PyiS- 


-CS- 


-CH2-O- 


Me 


H 


H 


H 


1-143 


PhO- 


H 


H 


-CH2-O- 




H 


H 


1-144 


PhO- 


H 


H 


-CH2-O- 




H 


H 
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Table 1 rcont.^ 



1 Cpd. 
j No. 


X 


A 


B 


Y 


R' 






" R* 


j 1-145 


" PhO- 


H 


H 


-CHj-O- 


-(CH,)4- 


H 


u 
n 


1 1-146 


PhO- 


H 


H 


-CHi-O- 


-(CHi),- 




TS 

n 


j 1-147 
1 1-148 


3-ClPhO- 


-CO- 


-CH2-O- 


KCH,),. 


H 


IVlCCiVie 


1 1-149 


" 4-McPhS- 


-CO- 


-(CH,)2-0- 


-(CHx),. 


H 


H 




" Mc(2.pyr)N- 


-CS- 


-(CH2)2.0- 


-<CH,)4. 


-OMe 


H 


1 1-150 
j 


Me(2.Pyr)N- 




-CH2-O- 


-(CHj)4- 


Me 


— CH— OPiv 
Mc 


1 1-151 


B2(2-Pyr)N- 


H 


H 


-CHj-O- 


Me 


H 


H 


H 


1 1-152 


B2(2-Pyr)N- 


-CO- 


-CHrO- 


H 


H 


H 


II 


1 1-153 


Ph(2-Pyr)N- 


H 


H 


-CH2-O- 


H 


H 


H 


H 


111 

1 1*154 


Ph(2-Pyr)N- 


-CS- 


-CH2-O- 


H 


H 


H 


H 


1 1.1 ^< 




H 


Ac 


-CHj-O- 


H 


H 


H 


H 


1 1-156 




Ac 


McCar 




Me 


H 


H 


H 


j 1-157 




EiCar 


EtCar 




H 


H 


H 


H 


1 1-158 


3-CIPhn- 

^— IIVi/— . 


H 


H 




Me 


H 


H 


H 


1-159 


3-apho- 


-CO- 


-CHj-S- 


Me 


H 


H 


H 


1 1-160 


5-PhPnO- 


H 


H 


-CH2-O. 


Me 


H 


H 


H 


1 M61 


4.PhBuO- 


H 


H 


ffCHj-O- 


Me 


H 


H 


H 


1 1-162 


6-PhHxO- 


H 


H 


-CH2-O- 


Me 


H 


H 


H 


M63 


8-PhOcO- 


H 


H 


-CH2-O- 


Me 


H 


H 


H 


M64 


BzO- 


-CO- 


-CH2-O- 


Mc 


H 


H 


H 


1-165 


2-PIiEiO. 


-CO. 


-CH2-O- 


Mc 


H 


H 


H 


U166 


3-PhPrO- - 


-CO- 


-CH2-O- 


Mc 


H 


H 


H 


1-167 


5-PliPnO- j -CO- 


.CH2-O- 


Me 


H 


H 


H 
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Table 1 fcont.^ 



10 


Cpd. 
No. 


X 


A 


B 


Y 




R* 


R^ 


R* 




1-168 


6-PhHxO- 


-CO 






Me 


ri 


H 


H 




1-169 


g.phOcO- 


-CO- 




ivie 


ti 


H 


H 


IS 


1-170 


7-PhHDO- 


-CO- 




rv 


fVie 


TT 

rl 


H 


H 




1-171 


3-FPhO- 


-CO- 


— ^i»2— vy— 


IVlC 


rl 


H 


H 




- M72 


3-FPhO- 


-CS- 


-CH2-O- 


iVLC 


u 
n 


H 


H 


20 


M73 


4-McOPhO- 


-co- 








rt 


H 




4-174 


4-MeOPhO- 


-cs. 


-CH2-0- 


Me 


R 
• ri 


rl 


H 




1-175 


3-(NMc2)PhO- 


H 


H 


-CH2-0- 


H 


IT 

XI 


M 


H 


25 


1-176 


3-(NMe2)PhO- 


U 


H 


-CH2-0- 


Me 

lTl.C 


n 


ri 


ur 

H 




1-177 


3.(NMe2)PhO- 


-CO- 


-CH2-0- 


Me 


H 


u 
n 


H 




1-178 


4-(NMc:)PhO- 


-CS- 


-CHr-0- 


H 


u 
n 


11 


t r 

H 


30 


1-179 


4.PhPhO- 


H 


H 


-CH2-O- 


Me 


u 


jn 






1-180 


4-PhPhO- 


-CO- 


-CH-»-0- 


Me 


n 


rl 


t_r 
H 




1-181 


4.PhPhO- 


-CS- 


-CH2-O- 


Me 


H 


n 


WJ 

rl 


35 


1-182 


PhS- 


H 


H 


-CH2-O- 


Me 


H 


u 
n 


IS 




M83 


PhN(Me)- 


H 


H 


-CH2-O- 


Me 


H 


u 


IS 

n 


40 


1-184 


PhNCMe)- 


-CO- 


-CH2-O- 


Me 


H 


H 


H 




1-185 


(3-CiPh)N(Mc). 


-cs- 


-CHi-O- 


H 


H 


H 


H 




4-186 


3.CIBzO- 


H 


H 


-CH2-O- 


Me 


H 


H 


H 


45 


1-187 


3.CIB2O- 


-CO- 


-CH2-O.. 


Me 


H 


H 


H 




U188 


3.ClBzO. 


-cs- 


-CHa-O- 


Me 


H 


H 


H 




1-189 


3-CiBzO. 


-cs- 


-CH2-O- 


Me 


H 


H 


Na 


50 


1-190 


3-ClPhO- 


H 


H 


-CH2-O- 


H 


Et 


H 


H 1 
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Table 1 (cont.) 



Cpd. 


X 


A 


B 


Y 








R* 


M91 


3-ClPhO- , 


-CO- 


-CHrO- 


H 


£t 


H 


H 


1-192 


3-ClPhO- 


-CS- 


-CHi-O- 


H 


Et 


H 


H 


1-193 


3-ClPhO. 


-CO- 


-CH2-O- 


Pr 


H 


H 


H 


1-194 


3-ClPhO- 


-CS- 


-CHj-O- 


Pr 


H 


Me 


H 


1-195 


3-ClPhO. 


-CO- 


-CH2-O- 


iPf 


H 


H 


H 


1-196 


3-ClPhO. 


-cs- 


-CH2-O- 


iPr 


H 


H 


H 


1-197 


3.ClPhO- 


-co- 


-CH2.O- 


Me 


Me 


H 


H 


N198 


3-ClPhO- 


-co- 


.(CHaVO- 


H 


H 


H 


H 


M99 


3.ClPhO- 


-cs- 


-(CH2)2-0- 


H 


H 


H 


H 


1-200 


3-ClPhO- 


-co- 




H 


H 


H 


H 


1-201 


3-ClPhO- 




-CH2-O- 


Me 


H 


H 


H 


1-202 


3-MeOPhO- 


-CO- 


-CH2-O 


H 


H 


H 


H 


1-203 


3-MeOPhO- 


-CS- 


-CHj-O- 


H 


H 


H 


H 


1-204 


7-PhHpO- 


H 


H 


-CHrO- 


Me 


H 


H 


H 


1-205 


PhO- 


H 


Me 


-CH2-O- 


Me 


H 


H 


H 


1-206 


3-ClPhO- 


H 


Me 




Me 


H 


H 


H 


1-207 


4-PhPhO- 


H 


H 


-CH2-O- 


H 


H 


H 


H 


1-208 


4-PhPhO- 


-CO- 


-CH2-O- 


H 


H 


H 


H 


1-209 


4-PhPhO- 


-CS- 


.CH,-0- 


H 


H 


H 


H 
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Table 2 



Cpd. No. 


X 


A 


B 


Y 


R< 




R5 




2-1 


PhO- 


H 


H 


.CH2-O- 


H 


H 


H 


H 


2-2 


PhO- 


-CO- 


-CH2-0. 


H 


H 


H 


H " - 


2-3 


3-CIPhO- 


H 


H 


-CH2-O- 


Me 


H 


H 


H 


2-4 


3-CIPhO- 


-CS- 


-CH2-O- 


Me 


H 


H 




2-5 


3-CIBzO- 


H 


[Me 


-CH2.O- 


Me 


H 


H 


H 


2-6 


4-BrPhO- 


-CH2SO2- 


-(CHJ^-O- 


Me 


Me 


H 


H 


2-7 


3-FPhO- 


-{CH2)z- 


-(CH2)j-0- 


Pn 


H 


H 


H 


2>8 


4-CFjPhO- 


H 


H 


-CHyO- 


Me 


H 


OH 


H 


O Q 


o-NOjPnO- 


-CO- 


-CHrO- 


H 


H 


H 


-CH2CO2BU 




3-(3-MePh)PrO- 


-CS- 


-CH2-O- 


H 


H 


H 


H 


2-11 


3.5-diMe-4- 
HOBzO- 


-coco- 


-CH2-O- 


Me 


H 


ivie 


n 


2-12 


2.{4-FPh)EtO- 


-co- 


•CH2-O- 


IV1C3 


n 


Me 


■ t 

n 


2-13 


3-(3,5-ditBu-4- 
HOPh)Pr6- 


H 


Ac 


-CH2-O. 


Me 


H 


H 


H 


2-14 


2.aPhO- 


H 


MeCar 


-CHrO- 


Me 


H 


H 


H 
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Table 3 





Cpd. No. 


X 


A 


B 


Y 


Ri 




R5 


R5 


5 


3-1 


PhO- 


H 


H 


-CH2-O- 


H 


H 


H 


H 




3-2 


PhO- 


-CO- 


.CH2-O- 


Me 


H 


H 


H 




3-3 


3.aPhO- 


-CO- 


-CH2-O- 


Me 


H 


H 


H 


10 


3-4 


3-aPhO- 


Ac 


Ac 


-CH2-0- 


H 


H 


H 


H 




3-5 


4.H0.2,3.5-tri- 
MePhO- 


H 


H 




Me 


Me 


H 


H 


IS 


3-6 


3-(4-aPh)PrO- 


H 


PhCar 


-CH2-O- 


IBu 


H 


H 


2-C02HEt 


3-7 


2,5-diMePhO. 


-CS- 


-CH2-O- 


H 


H 


H 


H 




3-8 


2,5-dlMePhO- 


-CS- 


-CH2-O- 


H 


H 


Me 


H 


20 


3-9 


4-MeOPhO- 


H 


MexNCO- 


-CHz-O- 


H 


H 


H 


H 


3-10 


Ph 


-CH2CO- 


-CH2-O- 


Pn 


H 


H 


H 




3-11 


PhS- 


H 


H 


-CHz-O- 


Me 


H 


H 


H 




3-12 


PhS- 


-CO- 


-CHrO- 


H 


H 


H 


H 


25 


3-13 


Me(2-Pyr)N- 


H 


H 


-CH2-O- 


H 


H 


H 


H 




3-14 


Me(2-Pyr)N- 


-CS- 


.CH2-O- 


Me 


H 


H 


H 



Table 4 



Cpd. No. 


X 


A 


B 


Y 


R1 


R2 


R5 


R5 


4-1 


PhO- 


H 


H 


-CHz-O- 


Me 


H 


H 


H 


4-2 


PhO- 


-CO- 


.CH2-O- 


H 


H 


H 


H 


4-3 


PhS- 


-CO- 


-CHz-O- 


H 


H 


H 


H 


4-4 


PhS- 


-CS- 


-CH2-O. 


H 


H 


H 


H 


4.5 


PhS- 


H 


Ac 


-CH2-O. 


H 


H 


H 


H 


4-6 


3-CIPhO- 


H 


H 


-CH2- 


H 


H 


H 


H 


4.7 


3-CIPhO- 


H 


EtCar 


-CH2-O- 


Me 


Me 


-OMe 


-CH2OAC 


4*8 


Ph 


-SO2- 


-CH2-O- 


Me 


H 


H 


H 


4-9 


2-CF3PhO, 


H 


PhO- 


-CH2-O- 


H 


H 


H 


H 


4-10 


4-Me2NPhO- 


-COCO- 


-CH2-O- 


H 


H 


H 


H 


4-11 


Me(2-Pyr)N- 


H 


H 


-CH2-O- 


H 


H 


H 


H 


4-12 


Me(2.Pyr)N- 


-CO- 


-(CH2)2-0- 


H 


H 


H 


2-C02HEt 


4-13 


Et(2-Pyr)N- 


-CH2CO- 


.CH2-0- 


Me 


H 


CI 


H 


4-14 


Pn(2-Pyr)N- 


H 


H 


-CH2-0- 


H 


H 


OH 


H 
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Table 5 



Cpd. No. 


X 


A 


B 


Y 


Ri 




R» 


5-1 


Ph 


-CO- 


-CH2-O- 


H 


H 


H 


5-2 


PhO 


-CS- 


-CH2-O- 


H 


H 


H - 


5-3 


PhO- 


H 


H 


-(CH2)4-0- 


Me 


Me 


-OiPr 


5-4 


a-CIPhO- 


-CO- 


-CH2-0- 


Me 


Me 


H 


5-5 


4-CIBzO- 


-CO- 


-CH2-0- 


Me 


H 


H 


5-6 


2-{3-CIPh)EtO- 


-CO- 


-CH2-0- 


H 


H 


H 


5-7 


4-HOPhS- 


-CO- 


.CH2-0- 


H 


H 


H 


5-8 


S-CFaPhO- 


-CH2CO- 


-CH2-0- 


H 


H 


H 


5-9 


a-CFsPhO- 


-COCO- 


-CH2-0- 


Bu 


H 


H 


5-10 


Ac(2-Pyf)N- 


Ac 


Ac 


.CH2-0- 


H 


H 


H 


5-11 


Bz(2-Pyr)N- 


H 


Ac 


-CHa-O- 


H 


H 


H 


5-12 


Bu(2-Pyr)N- 


-CO- 


-CH2-O- 


H 


H 


H 


5-13 


Me{2-Pyr)N- 


-CH2SO2. 


-CH2-O- 


Bu 


H 


H 


5-14 


3-(3.5-ditBu-4-HOPh)PrO- 


-CO- 


-(CHalrO- 


H 


H 


H 



Table 6 



Cp±No. 


X 


A B 


Y 


R« 


R2 


R» 


6-1 


Ph 


-CO- 


-CH2-O- 


H 


H 


H 


6-2 


PhO- 


-CS- 


.CH2-O- 


H 


H 


H 


6-3 


PhO- 


-CS- 


-CHa-O- 


H 


H 


CI 


6-4 


PhO- 


-(CH2)2- 


-(CHJi-O- 


Me 


H 


H 


6-5 


3-CIPhO- 


-CO- 


-CH2-O- 


H 


H 


H 


6-6 


4-H0.2,3,5-triMePhO- 


-CO-* 


.CH2-O- 


H 


H 


H 


6-7 


4-HO-2,3,5-triMePhO- 


-CO- 


-CH2-O- 


H 


H 


-OMe 


6-8 


PhS- 


-CO- 


-CH2-O- 


H 


H 


H 


6-9 


S-CFaPhO- 


-CS- 


-CH2-O. 


H 


H 


H 


6-10 


Me(2-PyON- 


-co- 


-CH2-O- 


H 


H 


H 


6-11 


Me(2-Pyr)N- 


-cs- 


-CH2-O- 


H 


H 


H 


6-12 


Me(2-Pyr)N- 


-cs- 




Me 


Me 


H 


6-13 


2-PyrS- 


-co- 


-CH2-O- 


H 


H 


H 


6-14 


2-PyrS- 


-co- 


-CH2-O- 


Me 


Me 


H 
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Table 7 



10 


Cpd. 
No. 


X 


A 


B 


Y 


R' 






Z 


IS 


7-1 


PhO- 


H 


H 


-CHrO- 


H 


H 


H 




20 


7-2 


PhO- 


-co- 


.CH2-O. 


H 


H 


H 


sCjai 
Y 


25 


7-3 


PhO- 


-cs- 


-CH2-O. 


H 


H 


H 


-CH. 0 

T 
0 


30 


7-4 


3.ClPhO- 


-co- 


-CH2-O. 


H 


H 


H 


-CH2 0 

Oh 

T 

0 




7-5 


3-ClPhO. 


-co- 




-CH2-O- 


H 


H 


H 


T 


35 


















0 


40 


7-6 


3.ClPhO- 


-co- 


-CH2-O- 
* 


H 


H 


H 


0 

N ^NH2 
OH ^n.) 


45 


7-7 


3.ClPhO. 


-co- 


-CH2-O- 


H 


H 


H 


0 

N^NH2 
OH (2-) 


SO 


7-8 


3-ClPhO- 


-co- 




•CHrO- 


H 


H 


H 


— CH2, 0 
« H„ 

0 
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Table 7 (conU 



10 


Cpd. 
No. 


X 


A 


B 


Y 


R' 




R^ 


Z 


IS 


7-9 


3-aPhO- 


-CO- 


-CH2-O- 


H 


H 


H 


Y 

0 


7-10 


3-CF3PhO- 


-CO- 


-CH2-O- 


H 


H 


H 


T 

0 


20 


7.U 


4.PhBuO. 


— ^w— 


-CHj-O- 


H 


H 


H 


0 

OH <iD-) 


25 


7-12 


2-(3- 

aPh)EtO- 




-CHa-O- 


Me 


Me 


Me 


0 

N^NH2 
OH C13-) 


30 


7-13 


Mc(2. 
Pyr)N- 


-CO- 


-(CH2)4- 
0- 


H 


H 


H 


0 

OH <in.) 


35 


7-14 


2-PyrS- 


-COCO- 


-CHrO- 


H 


H 


H 


0 NCHjCOia 

T (m-) 
0 



40 



^ Of the compounds listed above, we particularly prefer the follovwng, that is to say Compounds No. 1-2, 1 - 

4, 1^8, 1-49, 1-61, 1-64. 1-69. 1-79, 1-91, 1-92, 1-93, 1-94, 1-95. 1-128. 1-158. 1-159, 1-160, 1-161, 1-162, 
1-163, 1-164, 1-165. 1-166. 1-167. 1-168. 1-169. 1-170. 1-171, 1-173. 1-176, 1-177. 1-179. 1-180, 1-181, 1- 
184. 1-186, 1-187, 1-188, 1-189. 1-190. 1-191, 1-192, 1-193, 1-195. 1-197, 1-200. 1-201, 1-204, 1-205, 1-206. 
1-207, 1-208 and 1-209, of Which Compounds No. 1-2, 1-4, 1-51, 1^4, 1-69. 1-79, 1-91. 1-93. 1-94, 1-95. 1- 

so 158. 1-159. 1-160, 1-161. 1-162, 1-164. 1-169, 1-170, 1-173. 1-177. 1-179. 1-180. 1-181. 1-186, 1-187. 1-188. 
1-189. 1-190. 1-191. 1-192, 1-193. 1-195. 1-204. 1-205. 1-206 and 1-209 are more preferred. Still more pre- 
ferred compounds are Compounds No. 1-2. 1-4, 1-64, 1-91, 1-93, 1-94, 1-95, 1-169, 1-161, 1-162, 1-164, 1- 
173. 1-179. 1-186. 1-191. 1-193. 1-195. 1-205 and 1-206. 
The most preferred compounds are Compounds No.: 

ss 1-2. 5-{4-[2-(3-Phenyl-2-hydroxypropylamino)propoxy]ben^}thlazondlne-2.4-dione; 

1-93. 5-{4-{2.(5-3*-CWorophenoxymethyl-2-oxooxazolidin-3-yI)ethoxy]benzyl)thiazoIidine-2.^ 
1-94. 5-{4-[2-(5-3'-Chlorophenoxymethyl-2-oxooxazolidin-3-yl)propoxylbenzyOthlazolidine-2,4-dio 
1-95. 5-{4-[2-(5-3'-ChIorophenoxymethyl-2-thioxooxazoItdin-3-yl)propoxy]benzyl}thlazolidlne-2,4-dione: 
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1-162. 5-{4-[2-(3-6*-Phenylhexyioxy-2-hydroxypropy!amlno)propoxy]benzyf)thiazo!idine-2,4-d 

1-191. 5^4-[2-(5-3-Chlorophenoxymethyi-2-<)xooxazdkiin-3-yl)bu^ of which we 

especially prefer Compounds No. 1-2, 1-94 and 1-95. 

The compounds of the present invention may be prepared by a variety of processes well known in the art 
for the preparation of compounds of this general type. For example they may be prepared by the following Re- 
action Schemes A, B. C and F: 

Reaction Scheme A 

This represents a general scheme that may be used to prepare any of the compounds of the present in- 
vention: 



Reaction Scheme A: 



OH 
I 

X— CH2~CH— CH2— NHj 
(R-I) 



(R-2) ^ ^2 



Step Al 



X— CHj— CH— CHj— N=C— Y 
(R-3) 




Step A2 



OH 
I 



H R* 



X— CHj— CH— CHj— N— C— Y 



(R-4) 



H 




Step A3 



OA 
I 



B R* 

I i 



X— CHj— CH— CH,— N — C— Y 



(R-5) 



H 




In the above formulae. X, Y. R\ R», A. B and Z are as defined above). 
Step A1 

In Step Al, a compound of formula (R-3) is obtained by reacting an amino alcohol of formula (R-1) and a 
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compound of formula (R-2). The compound (R-2) is a known compound and may be obtained by known meth- 
ods, for example, by reacting a haloacetone and a phenol compound by a conventional method, for example 
as disclosed in Japanese Piovisional Patent Publication (Kokai) No. Hei-6-25118}. 

The reaction of Step A1 may be canied out In the presence or absence of a dehydrating agent, for example: 

5 an anhydride of an alkali metal carbonate, such as anhydrous sodium carbonate or anhydrous potassium car- 
bonate; an anhydrkje of an alkali meta! sulphate, such as anhydrous sodium sulphate; an anhydride of an al- 
kaline earth metal chloride, such as anhydrous calcium chloride; an anhydride of an alkaline earth metal sul- 
phate, such as anhydrous magnesium sulphate; or a molecular sieve. 

The reaction is normaliy and preferably effected in the presence of a solvent There is no particular re- 

10 striction on the nature of the solvent to be employed. provkJed that it has no adverse effect on the reaction or 
on the reagents involved and that it can dissolve the reagents, at least to some extent Examples of suitable 
solvents include: hydrocarbons, such as benzene, toluene, xylene, hexane and heptane; halogenated hydro- 
carbons, such as chloroform, methylene chloride and carbon tetrachloride; ethers, such as diethyl ether, tet- 
rahydrof uran and dioxane; amides, such as dimethylformamide. dimethylacetamide and hexamethyiphospho- 

IS ric triamide; alcohols, such as methanol and ethanol; sulphoxides, such as dimethyl sulphoxide or sulpholane; 
or a mixture of any two or more of these soh^ents. 

The reaction can take place over a wide range of temperatures, and the precise reaction temperature is 
not critical to the inventk>n. In general, we find it convenient to carry out the raactk)n at a temperature of from 
that of ice-cooling up to reflux temperature. The time required for the reactton may also vary widely, depending 

20 on many factors, notably the reaction temperature and the nature of the reagents and solvent employed. How- 
ever, provided that the reaction is effected under the preferred condittons outlined above, a period of from 0.5 
hour to 10 hours will usually suffice. 

The reaction is preferably carried out in a hydrocartx)n type or alcohol type sohrent for a period of from 1 
hour to 5 hours at a temperature which may range from that of ice-cooling to the reflux temperature. More pre- 

25 ferably, the reaction is carried out in benzene for a period of from 1 hour to 3 hours under reflux, to effect de- 
hydration. 

StepA2 

SO In Step A2, a compound of formula (R-4) is obtained by reducing the compound of formula (R-3). 

The reaction is generally carried out by hydrogenatton in the presence of a reducing agent or in the pres- 
ence of a catalyst 

When the compound of formula (R-3) is hydrogenated in the presence of a reducing agent, the reducing 
agent may be, for example, a metal hydride, such as lithium borohydride, sodium t)oroliydride, sodium cyano- 

35 borohydride, lithium aluminium hydride or diisopropyl aluminium hydride. 

The reaction is normally and preferably effected in the presence of a solvent There is no particular re- 
striction on the nature of the solvent to be employed, provkled that it has no adverse effect on the reaction or 
on the reagents involved and that It can dissolve the reagents, at least to some extent Examples of suitable 
solvents include: hydrocarixsns, such as benzene, toluene, xylene, hexane and heptane; ethers, such as diethyl 

^ ether, tetrahydrofuran and dioxane; amkjes, such as dimethyiformamkie, dimethylacetamide and hexamethyl- 
phosphoric triamkje; alcohols, such as methanol, ethanol and Isopropanol; or a mbcture of any two or more of 
these solvents. 

V The reaction can take place over a wide range of temperatures, and the precise reaction temperature is 
not critical to the invention. In general, we find It convenient to carry out the reaction at a temperature of from 
45 that of ice-cooling up to heating, for example under reflux. The time required for the reaction may also vary 
widely, depending on many factors, notably the reaction temperature and the nature of the reagents and sol- 
vent employed. IHowever, provided that the reaction Is effected under the preferred conditions outlined above, 
a period of from 0.5 hour to several days will usually suffice. 

The reaction is preferably carried out in an alcohol type solvent in the presence of sodium tK)rohydride or 
SO sodium cyanolxsrohydride for a period of from 1 hour to 1 day under ice-cooling or at a temperature from that 
of ice-cooling to 50*C. 

When the compound of formula (R-3) is hydrogenated In the presence of a catalyst, examples of suitable 
catalysts include conventk>nal catalytic hydrogenatk)n catalysts, such as paIladium-on-cart>on and platinum 
oxide. 

55 The reaction is normally and preferably effected in the presence of a soh^ent There is no particular re- 

striction on the nature of the solvent to t>e employed, provkled that it has no adverse effect on the reaction or 
on the reagents vivolved and that it can dissolve the reagents, at least to some extent Examples of suitable 
solvents include: ethers, such as diethyl ether, tetrahydrofuran and dioxane; amides, such as dimethylforma- 
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mide and dimethylacetamide: alcohols, such as methanof. ethanol and isopropanol* oraanic arid ^o. 
as methyl acetate and ethyf acetate; or a mixture of any two or more of thL solvemr 



Step A3 



In Step A3 a compound of formula (R-5) is obtained by allcvlatino firafioWaf in/, ^^.i^*- 
the compound of formula (R-4). ^ a^Kyiating. araikylating, acylating or carbamoylating 

The alkylation and the aralkylation are generaOy carried out bv rM#*tinrt fh^ ^ 
With an alkyl hallde or an aralkyf halfde. or «Jth an ^^^^^^^^ll^LZ^o^^ 
' arylsulphonic add (e.g. methanesulphonfc acid. benzenesulphSc acW orX^"!,f„T °' ^ 

ence or absence of an acid binding agent toluenesulphon.c acKl) in the pres- 

The reaction is normally and preferably effected in the presence of a solvent There is nn n.rft. . 

vent employed. However, provided that the reaction is effect«f vnderZv^^J^^amt^^Tj"t^' 
a period of from 0.5 hour to several days wiU usualV suffice conditions outluied above. 

The acylation is generally carried out In the presence or absenea of «nn/.Mki-w>- . ^ . 
lating agents include acyl haJdes and add anhydrides " ^"'^"^ 

Tlje reaction is nonnally and preferably effected In the presence of a soivenL There s<» „« t 
stncjion on the nature of the solvent to be employed, providi that It h2 l^B^J^Zl oTu^e^^'Tr 
on the reagents involved and that It can dissolve the reagents at least to s^Z^Jl T . '^f ^"^ 
8olventsindude:hyd,ocarbons.suchas benzene. tduen:f",e^^^^ 

ether, tetrahydrofuran and dioxane; amides, such as dimethylfom^amide dimeth^S^S^nw ? ^If* 
phosphonctriamide;sulphoxides.sud,asdimethylsul^^^^^ 

chlonde. chloroform and 1 .2-dicWoroethane; sulpholane; or a mixture of anyTvT^m^ra omeL Zvenis 
The reacbon can take place over a wide range of temperatures, and the preciso^artVon temo-Tr^^^^^^^ 
not crrtical to the Invention. In general, we find it convenient to caay out the reaction at a temoe^.^^r , 
that of ice-cooling up to heating, for example under reflux. The time reqrred^S-^Je -eST^ ^ 
Widely, depending on many factors, notably the reaction tempera;:::: ^dTe n^^^TSe rea^^^^^^ 
vent employed. However, provided that the reaction Is effected under the preferred <^Sl«on3?nL ^Sove' 
a penod of from 0.5 hour to several days will usually suffice. cananions outlined above. 

When A and B are combined to represent a group, such as >C=0. >C=S. -C(=0)-C(=o»- CH cr=o» 
?^Z:^^°X; ^ f <«-9- PfK^g«ne. diphosgene. triphosgene. car^onyl dBmidaile o"; 

a chloroformic acid ester, such as ethyl diloroformate). a thiocartjonylating agent (e.g. thfophosgene Slhit 
carbonyl dumKlazole). oxalyl chloride, a haloacetyl halide (e.g. chloreacetyl ohTorlde oJbre^S bromW^ 
Ta:^a<Z°^gerl halomethanesulphonyl halide (e.g. chloremethanesSphonyl d.ori"e^pref^WyTs:!; 

hinwT*'* '^^'^T 9f "^"""y the presence or absence of an acid binding agent When the acid 

biding agent is used. It may be. for example, an organic base, sud, as triethylamlne dLpre^^amlne 

o^'poCSm^Tdi^irr^^^^^ 

stri 'f ^l'* presence of a solvent There Is no particular re- 

stnrtion on the nature of the solvent to be employed, provided that it has no adveree effect on the reaction or 
on the reagents involved and that it can dissolve the reagents, at least to some extent Sar^ples of su tebte 

carbons, such as chloroform, methylene d,loride. 1.2^ichloroethane and carbon tetrachloride- ethers such 

:LllL?hr' ^r'r'^'T" ^ ^"^^ •'-^t^formamide. dimeth^ac^Se 

hexamethylphosphonc tnamide; ureas, such as N.N--dimethy)imlda2olidlnone; sulphoxWes. sudi as dimethyl 
sdSems ' ^^""^ acetonitrile and propionitrile: sulpholane: or a mixture of any two or more of these 



solvents. 
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The reaction will take place over a wide range of temperatures, and the precise reaction temperature chos- 
en is not critical to the invention. In general, we find it convenient to carry out the reaction at a temperature in 
the range from the temperature of ice-cooting up to the reflux temperature of the reaction mixture, more pre- 
ferably at the temperature of ice-cooling or at a temperature in the range of from that temperature to 50*C. 
The time required for the reaction may likewise vary widely, depending on many factors, notably the reaction 
temperature and the nature of the reagents. However, in most cases, a period of from 0.5 hour to^SO hours, 
more preferably from 5 hours to 50 hours, will normally suffice. 

Reaction Scheme B 

This provides several ways of obtaining specific compounds of the present inventkin, using the same start- 
ing material as in Reaction Scheme A; 
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Reaction Scheme Bl: 



OA B Rl 

StepB2 ^'11 

X-CHj— CH-CH2-N-<j:— <CH2)M-COOR 



Rl (R-S) R2 

Hate—C — (CH2)n. I— COOR 
R2 (R.7) 



OA B Rl 
StepB3 T II 
X-CH2-CH-CH2-N-<:— (CH2)n-OH 

(R-9) r2 



OA B Rl 

StepB4 I 11^ 

.X-CH2--CH-CH2— N-C— (CH2)r"^ 

3 ^2 

(R-II) 



R 

HY2 




(R-IO) 
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Reaction Scheme R2: 



10 ?^ ? V StepBS 

X— CH^— CH-CHj— N-C— (CH2)n— OH - 

F-<^>-<:H0 /base 
r3 

OA B Rl 

20 X-CHj-KTH-CHj— N-C— (CH2)n— O— -Oj^^n^ Step B6^ 

(R-12) r2 ^ f 



25 

OA B Rl 

X-CH2— CH-CH2-N-C— (CH2)„-0— (( • )) ^ Step 87 

30 (R.13) r2 
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Reaction Scheme BJ: 



10 



CpA B Rl 

X-CHj— CH— CHj— N-C— (CH2)n— O 
(R.12) R2 



R3 



Step B8 



iyH2N-0H + HCl 
2) Reduction 
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<j>A B Rl 
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SO In the above formulae: 

X, A, B, R\ R2, R^ n and Z are as defined above; 

R represents a straight or branched chain lower alkyi group, preferably having from 1 to 6, more preferably 
from 1 to 4, carbon atoms, such as those exemplified above In relation to R\ especially a methyl or ethyl group; 
represents an oxygen atom or a sulphur atom; 
55 Halo represents a halogen atom, such as a chlorine atom, a bromine atom or an Iodine atom; and 
Z* represents group of formula (I), (ii). (iii) or (iv), in which R« represents a triphenylmethyl group. 
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Step B1 

In Step B1, a compound of formula (R-6) is obtained by alkylating, aralkylating, acylating orcarbamoylating 
the compound of formula (R-1). This reactbn is essentially the same as that described in Step A3 of Reaction 
Scheme A, and may be carried out under the same reaction conditions and using the same reagents. 

Step B2 

In Step 82, a compound of formula (R-8) is obtained by reacting the compound of fonmula (R-€) with a 
compound of formula (R-7) in the presence or absence of a base. When B represents an acyl group or a car- 
bamoyl group, it is prefeaed that the compound of formula (R-6) Is first contacted with a base, such as sodium 
hydride, and then the resulting compound is reacted with the compound of fomnula (R-7}. 

The reaction Is normally and preferably effected In the presence of a.solvent There is no particular re- 
striction on the nature of the solvent to be employed, provkJed that It has no adverse effect on the reaction or 
on the reagents involved and that it can dissolve the reagents* at least to some extent Examples of suitable 
solvents indude: hydnxartxjns, such as benzene, toluene, xylene, hexane and heptane; ethers, such as diethyl 
ether, tetrahydrof uran and dioxane; amkles. such as dimethytfonmamkle, dimethylacetamkie and hexamethyl- 
phosphoric triamide; sulphoxides. such as dimethyl sulphoxkie; halogenatad hydrocartx>ns, such as methylene 
chloride, chloroform and 1 ,2-dichloroethane; sulpholane; or a mixture of any two or more of these solvents. 

The reaction will take place overa wkle range of temperatures, and the precise reactbn temperature chos- 
en is not critical to the invention. In general, we find it convenient to carry out the reaction at a temperature in 
the range of from that of Ice-cooling up to heating. The time required for the reaction may likewise vary widely, 
depending on many factors, notably the reaction temperature and the nature of the reagents. However, in most 
cases, a period of from 0.5 hour to several days will normally suffice. 

Step B3 

In Step B3. a compound of formula (R-9) is obtained by reducing the compour\d of formula (R-8). There 
is no particular restriction on the nature of the reducing agent employed, and any reducing agent commonly 
used in reactions of this type may equally be used here, Exanrtples Indude: metal hydrides, such as sodium 
borohydride, lithium borohydride, lithkjm aluminium hydride and dusobutyl aluminium hydride. 

The reaction Is normally and preferably effected in the presence of a soh^ent There is no particular re- 
striction on the nature of the solvent to be employed, provided that It has no adverse effect on the reaction or 
on the reagents involved and that it can dissolve the reagents, at least to some extent Examples of suitable 
solvents indude: hydrocartxsns, such as benzene, toluene, xylene, hexane and heptane; ethers, such as diethyl 
ether, tetrahydrof uran and dktxape; amkies, such as dimethylformarnkJe, dimethylacetamide and hexamethyl- 
phosphoric triamkle; alcohols, such as methanol, ethanol and isopropanol; or a mixture of any two or more of 
these solvents. 

The reaction will take place overa wWe range of temperatures, and the precise reaction temperature chos- 
en is not critical to the invention. In general, we find it convenient to carry out the reaction at a temperature in 
the range of from that of Ice-cooling up to heating. The41me required for the reaction may li ke wise vary widely, 
depending on many factors, notably the reaction temperature and the nature of the reagents. However, in most 
cases, a period of from 0.5 hour to several days will normally suffice. 

-The reaction is preferably carried out in an alcohol type solvent In the presence of lithium borohydride for 
a period of from 1 hour to 1 day at a temperature which may range from room temperature to the reflux tem- 
perature of the reaction mixture. 

StepB4 

In Step B4, a compound of formula (R-11) Is obtained by first subjecting the compound of formula (R.9) 
and a compound of fonnula (R-10) to a common Mitsunobu reaction [O. Mitsunobu, Synthesis, p. 1 (1981)] 
and then removing the triphenylmethyl group. 

The reaction in the first stage reaction is normally and preferably carried out in the presence of a solvent 
There is no particular restriction on tlie nature of the solvent to be employed, provided that it has no adverse 
effect on the reaction or on the reagents involved and that It can dissolve the reagents, at least to some extent 
Examples of suitable solvents indude: hydrocarbons, such as benzene, tduene, xylene, hexane and heptane; 
halogenated hydrocarbons, such as chloroform, methylene chloride and carbon tetracNoride; ethers, such as 
diethyl ether, tetrahydrofuran and dioxane; amides, such as dimefhylfomnamkle, dimethylacetamide and hex- 



42 



EP0 678 511 A2 



amethylphosphoiic tdamide; or a mixture of any two or more of ttiese solvents. 

The reaction will take place over a wide range of temperatures, and the precise reaction temperature chos 
en is not critical to the invention. In general, we find ft convenient to carry out the reaction at a temperature in 
the range of from that of ice-cooRng up to heating, more preferably at the temperature of ice-eooJing or within 
the temperature range from that of ice^oling to 60*C. The time required for the reaction may likewise varv 
widely, depending on many factors, notably the reaction temperature and the nature of the reagents. However 
in most cases, a perfod of from several hours to several days, more preferably from 5 hours to 3 davs will 
nonnally suffice. y . <" 

The second stage reaction Is generally carried out by contacting the resulting compound with an acid such 
as acetic add. trif luoroacetic acid or hydrochloric acid. In the presence or absence of a solvent, or by subjecting 
the resulting compound to a catalytic hydrogenatlon reaction in a solvent 

When the reaction is carried out by contacting the resulting compound with an acid in the presence or ab- 
sence of a solvent, this can be achieved by a conventional method (e.g. T.W. Green. Protective Groups in Or- 
ganic Synthesis, John Wiley & Sons; and J.F.W. McOmie. Protective Groups in Organic Chemistry Plenum 
Press). 

When the resulting compound Is subjected to a catalytic hydrogenatlon reactton In a solvent, any catalyst 
commonly used In reactions of this type may be used, for example palladium-on-carbon. 

The reactton is normally and preferably effected In the presence of a solvent There is no particular re- 
striction on the nature of the solvent to be employed, provided that It has no adverse effect on the reaction or 
on the reagents hvolved and that it can dissolve the reagents, at least to some extent Examples of suitable 
solvents include: hydrocarbons, such as benzene, toluene, xylene, hexane and heptane; ethers, such as diethyl 
ether, dioxane and tetrahydrof uran; alcohols, such as methanol, ethanol and Isopiopanol; adds, such as formic 
acid, acetic add and propionic acid; amkfes. such as dimethyffonmamkle. dimethylacetamlde and hexamethyl. 
phosphoric triamlde; or a mbcture of any two or more of these sdvents. 

The reaction will take place over a wkle range of temperatures, and the precise reactton temperature chos- 
en is not critical to the Invention, In general, we find ft convenient to carry out the reaction at a temperature in 
the range of about room temperature or under heating. The time required for the reaction may likewise vary 
widely, depending on many factore, notably the reaction temperature and the nature of the reagents. However, 
in most cases, a period of from several hours to several days, more preferably from 1 hour to 3 days, will nor- 
mally suffice. 

The reaction is generally canried out at atmospheric pressure or under pressure, preferably under super- 
atmospheric pressure. 



Step B5 



In Step B5. a compound of formula (R-12) is obtained by reacting the compound of formula {R-9) with a 
4-fluoroben2aldehyde derivative, such as 2-methoxy-4-fluorobenzaldehyde or 3-methyl-4-fluorobenzaIde- 
hyde. In the presence of a base, such as sodium hydride. 

The reaction is normally and preferably effected in the presence of a solvent There Is no particular re- 
striction on the nature of the solvent to be employed, provided that ft has no adveree effect on the reaction or 
on the reagents Involved and that ft can dissolve the reagents, at least to some extent Examples of suitable 
solvents indude: hydrocartx>ns, such as benzene, toluene, xylene, hexane and heptane; ethera. such as diethyl 
ether, tetrahydrofuran and dioxane; amides, such as dimethylacetamide, dimethylfonmamkle and hexamethyl- 
phosphoric triamlde; or a mbcture of any two or more of these solvents. 

The reaction will take place overa wkle range of temperatures, and the precise reactbn temperature chos- 
en is not critical to the invention. In general, we find ft convenient to carry out the reaction at a temperature In 
the range of from that oMce-cooling up to heating, more preferably at the temperature of ice-cooling or wfthin 
the temperature range from that of ice-cooling to 60**C. The. time required for the reaction may likewise vary 
widely, depending on many factors, notably the reaction temperature and the nature of the reagents. However, 
In most cases, a period of from several hours to several days, more preferably from 3 hours to 3 days, will 
normally suffice. ^ 



Step B6 



In Step 86, a compound of fonmula (R-13) is obtained by reacting the compound of formula (R-12) with 
thiazolidin-2,4-dione. 

The reaction may be canried out in the presence or absence of a catalyst When the reaction is carried out 
in the presence of a catalyst, examples of suftable catalysts include sodium acetate, piperidinium acetate and 
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piperidinium benzoate. 

The reaction is normally and preferably effected in the presence of a solvent There is no particular re- 
striction on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or 
on the reagents involved and that It can dissdve the reagents, at least to some extent Examples of suitable 
solvents include: hydrocartwns. such as benzene, tduene, xylene, hexane and heptane; ethers, such as diethyl 
ether, tetrahydrofuran and dioxane; alcohols, such as methanol, ethanol and isopropanol; amides, such as di- 
methyl formamide, dimethylacelamide and hexamethylphosphoric triamide; halogenated hydrocarl)ons, such 
as dichloromethane, chloroform and 1,2-dichloroethane; nitrites, such as acetonitrile and propionitrile; esters 
such as ethyl formate and ethyi acetate; or a mixture of any two or more of these solvents. 

The reaction will take place over a wide range of temperatures, and the precise reaction temperature chos- 
en is not critical to the invention. In general, we find it convenient to carry out the reaction with heating. The 
time required for the reaction may likewise vary widely, depending on many factors, notably the reaction tem- 
perature and the nature of the reagents, i-iowever, in most cases, a period of from several hours to several 
days will normally suffice. 

Step B7 

in Step B7, a compound of formula (R-14) is obtained by subjecting the compound of formula (R-13) to 
:-iBduction, for example by a catalytic hydrogenation reaction or reduction by a metal hydride. 

When the compound of formula (R-1 3) is subjected to a catalytic hydrogenation reaction, any catalyst com- 
monly used in reactions of this type may be used, for example palladium-on-carbon. 

The reaction is normally and preferably effected In the presence of a solvent There Is no particular re- 
striction on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or 
on the reagents uivolved and that it can dissolve the reagents, at least to some extent Examples of suitable 
solvents Iridude: hydrocarix>ns, such as benzene, toluene, xylene, hexane and heptane; ethers, such as diethyl 
ether, dioxane and tetrahydrofuran; alcohols, such as methanol, ethanol and isopropanol; acids, such as formic 
acid, acetic acid and propionic ackl; amkies, such as dimethylfonmamkie, dimethylacetamide and hexamethyl- 
phosphoric triamkie; or a mbcture of any two or more of these solvents. 

The reactton will take place overa wkle range of temperatures, and the precise reactton temperature chos- 
en Is not criticEd to the invention. In general, we find it convenient to carry out the reaction at a temperature in 
the range of about room temperature or under heating. The time required for the reaction may likewise vary 
widely, depending on many factors, notably the reaction temperature and the nature of the reagents. However, 
in most cases, a period of from several hours to several days, more preferably from 1 hour to 3 days, will nor- 
mally suffice. 

The reaction is generally carried out at atmospheric pressure or under pressure, preferably under super- 
atmospheric pressure. 

When the compound of formula (R-1 3) is subjected to reduction by a metal hydride, the reaction can be 
carried out by a method disclosed In WO 93/1309. 

S^tep B8 A 

^ . In Step 88, a compound of formula (R-15) is obtained by reacting the compound of formula (R-12) with 
hydroxylamlne, followed by reduction. 

The reaction of the compound of foimula {R-12) with hydroxylamlne (hydrochloride) is normally and pre- 
ferably effected in the presence of a solvent There is no particular restriction on the nature of the solvent to 
be employed, provided that it has no adverse effect on the reaction or on the reagents involved and that it can 
dissolve the reagents, at least to some extent Examples of suitable solvents Include: hydrocarbons, such as 
benzene, toluene, xylene, hexane and heptane; ethers, such as diethyl ether, tetrahydrofuran and dtoxane; 
alcohols, such as methanol, ethanol and isopropanol; amides, such as dimethylfonmamide. dimethylacetamide 
and hexamethylphosphoric triamkle; halogenated hydrocarbons, such as dichloromethane, chloroform and 
1,2-dichloroethane; nitriles, such as acetonitrile and propionitrile; esters, such as ethyl formate and ethyl acet- 
ate; amines, such as pyridine and triethylamine; or a mixture of any two or more of these solvents. 

The reaction will take place overa wide range of temperatures, and the precise reaction temperature chos- 
en is not critical to the invention. In general, we find it convenient to carry out the reaction at a temperature in 
the range of about room temperature or under heating. The time required for the reaction may likewise vary 
widely, depending on many factors, notably the reactk>n temperature and the nature of the reagents. However, 
in most cases, a period of from several hours to several days, more preferably from 1 hour to 3 days, will nor- 
mally suffice. 
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The reduction reaction to be carried out subsequently is essentially the same as that described in Step 
A2 of Reaction Scheme A, and may be carried out under the same reaction conditions and using the same 
reagents. 

5 Step B9 

In Step B9, a compound of formula (R-16) is obtained by reacting the compound of formula (R-15) with 
trimethyfsilyl isocyanate. 

The reaction is normally and preferably effected In the presence of a solvent There Is no particular re- 
10 striction on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or 
on the reagents Involved and that it can dissolve the reagents, at least to some extent Examples of suitable 
solvents include: hydrocartxins, such as benzene, toluene/xylene, hexane and heptane; ethers, such as diethyl 
ether, tetrahydrofuran and dioxane; amides, such as dimethylfomiamlde, dimethylacetamldeand hexamethyl- 
phosphoric triamide; halogenated hydrocarbons, sucb^s dichloromethane, chlorofonm and 1,2-dichloro- 
15 ethane; nitrfles, such as acetonitrile and proplonitrile; esters, such as ethyl fomrate and ethyl acetate; or a mix- 
ture of any two or more of these solvents. 

The reaction will take place overa wide range of temperatures, and the precise reaction temperature chos- 
en Is not critical to the Invention. In general, we find It convenient to carry out the reaction at a temperature in 
the range of from that of Ice-oooling up to heating, mora preferably at the temperature of Ice-cooling or within 
20 the temperature range from that of ice-cooling to 60**C. The time required for the reaction may likewise vary 
widely, depending on many factors, notably the reaction temperature and the nature of the reagents. However, 
In most cases, a period of from several hours to several days, more preferably from 1 hour to 3 days, will nor- 
mally suffice. 

25 step BIO 

In Step BIO, a compound of formula (R-17) is obtained by reacting the compound of formula (R-15) with 
chlorocartH>ny1 isocyanate. 

The reaction Is normally and preferably effected In the presence of a solvent There Is no particular re- 

30 striction on the nature of the solvent to t>e employed, provided that It has no adverse effect on the reaction or 
on the reagents involved and that it can dissolve the reagents, at least to some extent Examples of suitable 
solvents Include: hydrocartxsns. such as benzene, toluene, xylene, hexane and heptane; ethers, such as diethyl 
ether, tetrahydrofuran and dioxane; amkies, such as dlmethylformamkle, dimethylacetarnide and hexamethyl- 
phosphoric triamide; halogenated hydrocart)ons, such as dichloromethane, chloroform and 1 .2-dichloro- 

35 ethane; nitriles, such as acetonitrile and proptonitrile; esters, such as ethyl formate and ethyl acetate; or a mix- 
ture of any two or more of these solvents. 

The reaction will take place overa wkJe range of temperatures, and the precise reaction temperature chos- 
en Is not critical to the Invention. In general, we find It convenient to carry out the reaction at a temperature In 
the range of from that of ice-cooling up to heatiog. more preferably at the temperature of ice-cooling or within 

40 the temperature range from that of Ice-cooling to 60''C. The time required for the reaction may likewise vary 
widely, depending on many factors, notably the reaction temperature and the nature of the reagents. However, 
in most cases, a period of from several tens of minutes to 1 day will normally suffioe. 

Reaction Scheme C 

.45 

This reaction scheme provkies an alternative method of preparing the compound of formula (R-d) (see 
Reaction Schemes B1 and B2). 
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Reaction Scheme C 



O Rl 
/ \ I 

X-CH2— ChA:H2 H2N-C— (CH2)n— OQ 

(R-18) R2 (R-19) 



<j)H H Rl 

^*^P^^ , " X— CH2— CH— CH2--N— C — (CH2)n— OQ 

R2 (R-20) 



OA B Ri 

StepC2 ^ X-CH2— CH—CH2— N~C— (CH2)n— OQ 

R2 (R.21) 



OA B Rl 

^^*P^^ ^ X— CHj— CH— CHj— N— C— (CH2)n— OH 

(R-9) r2 



in the above formulae: 
X, A, B, R\ R2 and n are as defined above, and 

Q represents a protecting group for an alcohol, for exaropie, a t-butyldlmethyisilyl group. 
Stc^p CI 

In Step CI, a compound of formula (R-20) ts obtained by reacting a compound of formula (R-IS) and a 
compound of formula (R-19). 

The reaction is normally and preferably effected in the presence of a solvent There Is no particular re- 
striction on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or 
on the reagents involved and that it can dissolve the reagents, at least to some extent Examples of suitable 
solvents Include: hydrocartxins, such as benzene, toluene, xylene, hexane and heptane; ethers, such as diethyl 
ether, tetrahydrofuran and dioxane; alcohols, such as methanol, ethanol and isopropanol; amides, such as di- 
methylformamide, dimethylacetamide and hexamethylphosphoric triamide; halogenated hydrocarbons, such 
as methylene chloride, chloroform and 1.2-dichIoroethane; nitriles, such as acetonitrile and propionitrile, es- 
ters, such as ethyl formate and ethyl acetate; or a mbcture of any two or more of these solvents. 

The reaction will take place over a wide range of temperatures, and the precise reaction temperature chos- 
en is not critical to the invention. In general, we find it convenient to carry out the reaction with heating, pre- 
ferably at 50**C or at the reflux temperature of the reaction mixture. The time required for the reaction may 
likewise vary widely, depending on noany factors, notably the reaction temperature and the nature of the re- 
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agents. However, in most cases, a period of from several tens of minutes to several days will nonnally suffice. 
Step C2 

5 In Step C2, a compound of formula (R-21) is obtained by alkylating, aralkylating. acylating or carbamoy- 

lating the compound of fonmula (R-20). This reaction is essentially the same as that described in Step A3 of 
Reaction Scheme A« and may be canied out under the same reaction conditions and using the same reagents. 

Step C3 

10 

In Step C3, the compound of fonmula (R-9) is obtained by removing the protecting group Q from the conv 
pound of fomnula (R-21). 

The reaction is generally canied out by contacting the compound of formula (R-21) with an acid, such as 
acetic acid, trifluoroacetic acid, hydrochloric acid or hydrofluoric acid, or by contacting it with a compound gen- 

IS erating fluoride ions, such as tributylammonium fluoride in the presence or absence of a solvent, or by sub- 
jecting it to a catalytic hydrogenation reaction In a solvent 

The reaction involving contacting the compound with an acid or a fluoride Ion in the presence or absence 
of a solvent can be achieved by a conventional method (e.g. TW. Green, Protective Groups in Organic Syn- 
thesis, John Wiley & Sons; and J.RW. McOmie, Protective Groups In Organic Chemistry, Plenum Press), 

20 When the compound of formula (R-21 ) Is subjected to a catalytic hydrogenation reaction, any catalyst com- 

monly used in reactions of this type may be used, for example palladiunD-on-cafbon. 

The reaction Is normally and preferably effected in the presence of a solvent There Is no particular re* 
striction on the nature of the solvent to t>e employed, provided that it has no adverse effect on the reaction or 
on the reagents involved and that it can dissolve the reagents, at least to some extent Examples of suitable 

25 solvents include: hydrocartx)ns, such as benzene, toluene, 3^ene, hexane and heptane; ethers, such as diethyl 
ether* dioxane and tetrahydrof uren; alcohols, such as methanol, ethand and Isopropanol; acids, such as formic 
acid« acetic add and propionic acid; amides, such as diinethylfonnamlde, dimethylacetamlde and hexamethyl- 
phosphoric triamide; or a mbdure of any two or more of these solvents. 

The reaction will take place over a wide range of temperatures, and the precise reaction temperature chos- 

30 en is not critical to the Invention. In general, we find it convenient to carry out the reaction at a temperature In 
the range of about room temperature or under heating. The time required for the reaction may likewise vary 
widely, depending on many factors, notably the reaction temperature and the nature of the reagents. However, 
in most cases, a period of from several hours to several days, more preferably from 1 hour to 3 days, will nor- 
mally suffice. 

35 The reaction Is generally carried out at atmospheric pressure or under pressure, preferably under super- 

atmospheric pressure. 

Reaction Scheme CI 

■ ■ . - « 

40 The compound of formula (R-19) used in Step C1 may be prepared as shown in Reaction Scheme CI: 
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Reaction Scheme CI 



Rl H Rl 

H2N--(j:— (CH2)n-OH ^^^^^"^ ^ Boc— N-<:— (CH2)n-OH 
R2 (R.22) B0C20 r2 (R.23) 



H Rl Mc 
Step CS „ II ^ / 




Hoc— N— C — (CH2)n-OSi — iBu 
R2 (R.24) Mc 



Rl 

StepC6 ^ H2N-^— (CH2)n— OQ 

R2 (R-19) 



In the above formulae, RS R2 and n are as defined above, and Boc represents a t4>utoxycarbonyl group. 

Thus, the compound of formula (R-19) can be obtained by converting the compound of formula (R-22) to 
an Nrt-butoxycart>onylated compound of formula (R-23), followed by O-silyialion to give a compound of formula 
(R'-24), and then eliminating the t-butoxycarbonyl group. These reactions can be carried out by conventional 
methods (e.g. T.W. Green, Protective Groups In Organic Synthesis, John Wiley & Sons; and J.RW. McOmie, 
Protective Groups in Organic Chemistry, Plenum Press). 

Reaction Scheme D 

This reaction scheme illustrates a process for preparing a compound of formula (R-27). which is a com- 
pound of formula (R-6) in which A and B are combined to represent a carbonyi group, and which may then be 
used as described in Reaction Scheme B, above. 
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Reaction Scheme D 



O 
/\ 

X— CH2— CH— CHz 
(R-18) 



B0C2NH 
(R.25) 



Step Dl 




;0 




,0 



X— CH2 



Step D2 



X— CH2 



Boc 



(R-27) 



H 



(R-26) 



In the above formulae, X and Boc are as defined above. 



Step Dl 



In Step Dl , a compound of formula (R-26) Is obtained by first reacting a conr)pound of formula (R-25) with 
sodium hydride and then reacting the resulting compound with the compound of formula (R-18). 

The reaction is normally and preferably effected in the presence of a solvent There is no particular re- 
striction on the nature of the solvent to be employed, provided that It has no adverse effect on the reaction or 
on the reagents involved and that it can dissolve the reagents, at least to some extent Examples of suitable 
solvents include: hydrocarbons such as benzene, toluene, xylene, hexane and heptane; ethers such as diethyl 
ether, tetrahydrof uran and dioxane; amides such as dimethylformamide, dimethylacetamide and hexamethyl- 
phosphoric triamide; halogenated hydrocarbons such as methylene chloride, chloroform and 1 .2-dlchloro- 
ethane; nitnles such as acetonitnle and propionitrile; esters such as ethyl formate and ethyl acetate; or a mbc- 
ture of any two or more of these solvents. Of these, we prefer the amides. 

The first stage reaction will take place over a wide range of temperatures, and the precise reaction tem- 
perature chosen is not critical to the invention. In general, we find it convenient to carry out the reaction at a 
temperature in the range of from thatof ice-oooling up to heating. The time required for the reaction may like- 
wise vary widely, depending on many factors, notably the reaction temperature and the nature of the reagents. 
However, in most cases, a period of from 0.5 hour|o 5 hours will normally suffice. 

The second stage reaction will take place over a wide range of temperatures, and the precise reaction tem- 
perature chosen is not critical to the Invention. In general, we find it convenient to carry out the reaction at a 
temperature in the range of from room temperature to lOO'^C. The time required for the reaction may likewise 
vary widely, depending on many factors, notably the reaction temperature and the nature of thereagente. How- 
ever, In most cases, a period of from 1 hour to several days will normally suffice. 



In Step D2, a compound of formula (R-27) is obtained by subjecting the compound of fomrtula (R-26) to a 
reaction for removing the t-butoxycart>onyl group represented by Boc (e.g. as described by T.W. Green, Pro- 
tective Groups in Organic Synthesis, John Wiley & Sons; and J.F.W. McOmIe, Protective Groups In Organic 
Chemistry, Plenum Press). 

Reactton Scheme E 

Th'is reaction scheme illustrates a method of preparing a compound (R-1), which is used as the starting 
material in Reaction Schemes A and B, above. 



Step D2 
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Reaction Scheme E 



O 
/\ 

Halo— CH2— CH— CH2 
(R-28) 



Step El 




NH4OH 



OH 
I 



X— CHj— CH— CHj— NHj 



O 

X-CH2— CH^H2 
(R-30) 



StepE3 



X— CHj— CH— CH2— N3 
(ROD 



Step £4 



OH 
I 

X-CH2— CH-CH2— NH2 
(R-l) 



In the above formulae, X and Halo are as defined at>ove« 
Step El - 

In Step El. a compound of fonnula (R-30) is obtained by reacting a compound of formula (R-29) with a 
compound of formula (R-28). The reaction is generally carried out in the presence or absence of a base. There 
is no particular resrtiction on the nature of the base to be used, and any base commonly used in reactions of 
this type may equally be used here. Examples include: alkali metal carbonates, such as sodium carbonate and 
|)plasslum carbonate; alkali metal hydrogencarbonatas, such as sodium hydrogencarbonate; alkali metal hy- 
drides, such as sodium hydride. 

The reaction is normally and preferably effected in the presence of a solvent There is no particular re- 
striction on the nature of the solvent to be employed, provkled that it has no adverse effect on the reaction or 
on the reagents Involved and that It can dIssoWe the reagents, at least to some extent Examples of suitable 
solvents indude: hydrocartwns, such as benzene, toluene, xylene, hexane and heptane; ethers, such as diethyl 
ether, tetrahydrof uran and dioxane; alcohols, such as methanol, ethand and isopropanol; amides, such as di- 
methylformamlde, dimethyiacetamlde and hexamethylphosphoric triamlde; halogenated hydrocarbons, such 
as methylene chloride, chloroform and 1.2-dichIoroethane; nitriles, such as acetonitrile and propionitrile; es- 
ters, such as ethyl fonnate and ethyl acetate; or a mbcture of any two or more of these solvents. 

The reaction will take place over a wide range of temperatures, and the precise reaction temperature chos- 
en is not critical to the invention. In general, we find it convenient to carry out the reaction at a temperature in 
the range of about room temperature or under heating. The time required for the reaction may likewise vary 
widely, depending on many factors, notably the reaction temperature and the nature of the reagents. However, 
in most cases, a period of from several tens of minutes to several days will normally suffice. 



StepE2 



In Step E2, the compound of formula (R-1) is obtained by reacting the compound of formula (R-30) with 
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ammonia. 

The reaction is normally and preferably effected in the presence of a solvent There is no particular re 
striction on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or 
on the reagents involved and that it can dissohre the reagents, at least to some extent Examples of suitable 
solvents include: hydrocart)ons.such as benzene, toluene, xylene, hexane and heptane; ethers, such as diethyl 
ether, tetrahydrofuran and dioxane; alcohols, such as methanol, ethand and Isopropand; amides, such as di- 
methylformamide, dimethylacetamtde and hexamethylphosphoric triamlde; halogenated hydrocarbons, such 
as methylene chloride, chloroform and 1,2-dichloroethane; nitriles, such as acetonitrile and proplonitrile- es- 
ters, such as methyl formate, ethyl formate and ethyl acetate; water; or a mbcture of any two or more of these 
solvents. 

The reaction will take place ©vera wide range of temperatures, and the precise reaction temperature chos- 
en is not critical to the Invention. In general, we find It convenient to carry out the reaction at a temperature in 
the range of about room temperature or under heating. The time required for the reaction may likewise vary 
widely, depending on many factore. notably the reaction temperature and the nature of the reagents-HoWever, 
In most cases, a period of from several tens of minutes to several hours will normally suffice. 

The reaction may also be canied out under atmospheric pressure or In a sealed tube. 

Step E3 



In Step E3, a compound of formula (R-31) is obtained by reacting the compound of formula (R-30} with 
an alkali metal azide, for example, lithium azide, sodium azide or potassium azide. 

The reaction is normally and preferably effected In the presence of a soh/ent There is no particular re- 
striction on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or 
on the reagents Involved and that it can dissohre the reagents, at least to some extent Examples of suitable 
solvents Indude: hydrocarbons, such as benzene, toluene, xylene, hexane and heptane; ethers, such as diethyl 
ether, tetrahydrofuran and dioxane; alcohols, such as methanol, ethanol and isopropanol; amides, such as di- 
methylformamide. dimethylacetamkle and hexamethylphosphoric triamlde; halogenated hydrocarbons, such 
as methylene chloride, chloroform and 1.2-dichloroethane; nitriles, such as acetonitrile and proplonitrile; es- 
ters, such as methyl formate, ethyl formate and ethyl acetate; or a mbcture of any two or more of these solvents. 

The reaction will take place over a wWe range of temperatures, and the precise reaction temperature chos^ 
en is not critical to the invention. In general, we find it convenient to carry out the reaction at a temperature in 
the range of atxiut room temperature or under heating. The time required for the reaction may likewise vary 
widely, depending on many factors, notably the reaction temperature and the nature of the reagents. However, 
in most cases, a period of from several tens of minutes to several days will normally suffice. 

Step E4 



In Step E4. the compound of formula {R-1) Is obtained by reacting the compound of formula (R-31) with 
lithium aluminium hydride or by subjecting the cojnpound of formula (R-31) to a catalytic hydrogenation reac- 
tion. 

The reaction of the compound of formula (R-31) with lithium aluminium hydride is normally and preferably 
effected in the presence of a solvent There is no particular restriction on the nature of the solvent to be em- 
ployed, provided that it has no adverse effecton the reaction or on the reagents Involved and that it can dissolve 
the reagents, at least to some extent Examples of suitable solvents include: hydrocarbons, such as benzene, 
toluene, xylene, hexane and heptane; ethers, such as diethyl ether, tetrahydrofuran and dioxane; or a mbcture' 
of any two or more of these solvents. 

The reaction will take place over a wMe range of temperatures, and the precise reaction temperature chos- 
en is not critical to the invention. In general, we find it convenient to carry out the reaction at a temperature in 
the range of from that of Ice-cooling up to heating. The time required for the reaction may likewise vary widely, 
depending on many factors, notably the reaction temperature and the nature of the reagents. However. In most 
cases, a pericxi of from several tens of minutes to 1 day will normally suffice. 

When the compound of formula (R-31 ) is hydrogenated in the presence of a catalyst, examples of suitable 
catalysts include conventk>nal catalytic hydrogenatk>n catalysts, such as palladium-on-carbon and platinum 
oxide. 

The reaction is normally and preferably effected in the presence of a solvent There is no particular re- 
striction on the nature of the solvent to be employed, provided that it has no adverae effect on the reaction or 
on the reagents involved and that it can dissolve the reagents, at least to some extent Examples of suitable 
solvents include: hydrocartxsns, such as benzene, toluene, xylene, hexane and heptane; ethers, such as diethyl 
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ether, tetrahydrofuran and dioxane: alcohols, such as methanol, ethand and isopropanof; amides, such as di- 
methylformamide, dimethylacetamide and hexamelhylphosphoric triamide; halogenated hydrocarbons, such 
as methylene chloride, chloroform and 1,2-dichloroethane; nitriles, such as acetonitrile and propionitrile; es- 
ters, such as ethyl fonnate and ethyl acetate; or a mixture of any two or more of these soh^ents. 

The reaction will take place overs wide range of temperatures, and the precise reaction temperature chos- 
en is not critical to the invention. In general, we find it convenient to carry out the reaction at a temperature in 
the range of about room temperature or under heating. The time required for the reaction may likewise vary 
widely, depending on many factors, notably the reaction temperature and the nature of the reagents. However, 
in most cases, a period of from several tens of minutes to several hours will nomially suffice. 

The reaction is generally carried out at atmospheric pressure or under pressure, preferably under super- 
atmospheric pressure. 

Reaction Scheme F 

This reaction scheme provides an alternative means of preparing compounds of formula (R-36), which are 
included In the compounds of formula (I) of the present invention. 
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Reaction Scheme F 
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Y2 
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In the above formulae, X, A. B, R\ R*. R3, Y2, R, n and Halo are as defined above. 
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Step F1 

In Step F1, a compound of formula (R-32) is obtained by reacting the compound of fonmula {R-9) with flu- 
oro-4-nitrobenzene in the pnesence of a base. 

5 The reaction is normally and preferably effected in the presence of a solvent There is no particular re- 

striction on the nature of the solvent to t>e employed, provided that it has no adverse effect on the reaction or 
on the reagents involved and that it can dissolve the reagents, at least to some extent Examples of suitable 
solvents include: aromatic hydrocarbons such as benzene, toluene and xylene; ethers such as diethyl ether, 
tetrahydrofuran and dioxane; amides such as dimethylformamide, dimethylacetamlde and hexamethylphos- 

10 phone triamide; or a mixture of any two or more of these solvents. 

There is no particular restriction on the nature of the base to be used, provided that it has no adverse effect 
on the reaction, and any base commonly used in reactions of this type may equally t>e used here. Examples 
of suitat>le bases Include: sodium hydride, potassium hydride, sodium hydroxide, potassium hydroxide, tnjtyl- 
lithium and lithium dusopropylamide. 

IS The reaction will take place over a wide range of temperatures, and the precise reaction temperature chos- 

en Is not critical to the Invention. In general, we find It convenient to carry out the reaction at a temperature in 
the range of from that of ic&-cooltng up to heating. The time required for the reaction may Pkewise vary widely, 
depending on many factors, notably the reaction temperature and the nature of the reagents. However, in most 
cases, a period of from 1 hour to several days will normally suffice. 

Step F2 

In Step F2. a compound of formula (R-33) is obtained by reducing the compound of formula {R-32). 
The reaction may be carried out using a conventional catalytic hydrogenation reaction or a conventional 
25 reduction process of a nitro group with zinc-acetic add or tin«hydrochIoric acid. 

Step F3 

In Step F3, a compound of formula (R-34) is obtained by subjecting the compound of formula (R-33) to a 
30 Meerwein arylation reaction. The reactk>n is generally carried out according to the method of Japanese Pro- 
visional Patent Publicatton (Kokai) No, Sho 55-22657 and the method of S. Oae et al. (BulL Chem. Soc Jpn., 
Vol. 53, P. 1065 (1980)). 

Step F4 

35 

in Step F4, a compound of formula (R-35) is obtained by reacting the compound of formula (R-34) with a 
compound of formula: 

40 Y-^ 

II • 
H2N-C-NH2 

45 (in which represents an oxygen atom or a sulphur atom). The resulting compound of formula (R-35) can be 
Isolated, but it can be used in Step F5 without isolation. 

Step F5 

50 In Step F5, a compound of formula (R-36) is obtained by subjecting the compound of formula (R-35) to an 

acid catalyzed hydrolysis reaction. Steps F4 and F5 are generally cam'ed out according to the method described 
in Japanese Provisional Patent Publication (Kokai) No. Sho 55-22657. 

After completion of any of the Bbove reactions, the desired compounds obtained by the respective steps 
can be purified by conventk>nal methods; suitable methods include column chromatography, recrystallization 

55 or reprecipitation or any combination thereof. For example, in one suitable recovery procedure, the reaction 
mixture is extracted by adding a solvent thereto, and the solvent is then evaporated from the extract. The re- 
sulting residue is applied to a chromatography column using, for example, silica gel. to obtain a pure desired 
compound. 
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BIOLOGICAL ACTIVITY 



The compounds of the present invention showed excellent hypoglycemic activity in a test system us* 
Oenetically diabetic animals. Accordingly, It Is expected that the compounds of the Invention vrtll be usefulT^ 
the treatment and/or prevention of diabetes, diabetic complications, hyperlipidemia, obesity-related hvoP^nJ^^ 
sion. osteoporosis and the like. yM»nen- 

The compounds of the present Invention can be administered in various fonms, depending on the disorder 
to be treated and the condition of the patient, as is well known in the art For example, where the compounds 
are to be administered orally, they may be formulated as tablets, capsules, granules, powders or syrups- or 
for parenteral administration, they may be formulated as injections (intravenous. Intramuscular or subcutane- 
ous), drop infusion preparations or suppositories. For application by the ophthalmic mucous membrane route 
they may be formulated as eyedrops or eye ointments. These formulations can be prepared by conventional 
means, and. If desired, the active Ingredient may be mbced with any conventional additive, such as a vehicle 
a binder, a disintegrator, a lubricant, a corrigent, a solubllizing agent, a suspension aid. an emulsifying agent 
or a coating agent Although the dosage will vary depending on the symptoms, age and body weight of the 
patient, the nature and severity of the disorder to be treated or prevented, the route of administration and the 
form of the drug, for the treatment of diabetes, diabetic complicatfons and/or hyperlipemia, a daily dosage of 
from 0.01 to 2000 mg of the compound Is recommended for an adult human patient, and this may be admln- 
Jstered In a single dose or in divided doses. 

The activity of the compounds of the present invention is Illustrated by the following Experiments. 

Experiment 1 
Hypoglycemic activity 

The test animals used were hyperglycemic male mice of the KK strain, each having a body wefeht more 
than 40 g. Each animal was orally administered a test compound In the amount shown in the following Table 
8 and then allowed to feed freely for 1 8 hours. At the end of this time, blood was collected from the tail veins 
without anesthesia. The blood glucose level (BGL) was determined by means of a glucose analyzer (GL-101 , 
manufactured by Mitsubishi Kasei Co. or Glucoroder manufactured by Shino Test Co.). 
The blood glucose lowering rate was calculated by the following equation: 

Blood glucose lowering rate (%) = 
t(BGU - BGLJ/BGLJxIOO 

where: 

BGL, IS the BGL in the group administered a solvent only, but no active compound; and 
BGU is the BGL in the group administered a test compound. 
The results are shown in the following Table 8, in which each compound of the present invention is klen- 
tif led by the number of one of the following Examples In which Its preparation is Illustrated. 
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10 



IS 



20 



25 



30 



35 



40 



45 



Table 8 


Cpd. of Example No. 


Dose (mg/kg) 


Rate of lowering glucose (%) 


1 




28^ 


6 




19^ 


7 




36.3 


11 




24.3 


13 




29.9 


15 




19.1 


18 




10^ 


19 




15.8 


20 




37.9 


22 




14.3 


28 




13.6 


29 




18.1 


31 






(less polar) 




21,6 


35 




13.5 


36(polar) 




13.7 


41 




18.2 


45(polar) 




23.9 


45 






(less polar) 




27J2 


47(polar) 




34.7 


50 






(less polar) 




17.5 


51 (polar) 




20.8 


jarent from Table 8, the compounds of the present invention exhibited excellent activity 



so 
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Experiment 2 

Inhibition of Aldose reductase 

Bovine lens aldose reductase was separated and partially purified by the method of S. Hyman and J. H. 
Kinoshita [J. Biol. Chem., 240. 877 (1965)] and K. Inagaki, I. Miwa and J. Okuda [Arch. Biochem, Biophys,. 
316. 337 (1 982)]. and its activity was detemiined photometrically by the method of Varma et al. [Biochem. Phar- 
mac, 25. 2505 (1 976)]. Inhibition of enzyme activity was measured for the compounds of the present invention 
at a concentration of 5 ng/ml, and the results are shown in the following Table. 9. 
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Cpd. of Inhibition {%) ic^^ 

Example No, at 5 >xg/ml {ptg/ml) 



1 89.6 o.ll 

2 63,2 . 2.8 
4 84.5 1.1 
8 67.2 2.2 

10 (less polar) 60.1 2.0 

10 (polar) 88.3 0.40 

16 59-2 3.3 

19 56.1 3.9 

20 69.1 1.8 

21 58.7 2.5 

22 70.1 1.7 

23 70.7 1.6 
24 (less polar) 71.7 o.98 
25 (less polar) 57.1 2.0 
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Table 9 (cont,) 



Cpd. of Inhibition {%) ^^50 

Excunple No. at 5 iig/ml (ixg/ml) 



10 





25 (polar) 


82.0 






0.22 




26 


74 . 2 






0 55 


15 


27 
30 

31 {less polair) 


54.9 
68.6 
67,8 






1 .9 
1.8 
1 • 9 


20 


31 (Dolar) 


88 . 1 






0 * 42 


32 
33 
34 


54.6 
85.5 
62 .0 




• 


2.9 

0.32 

1.9 


25 


37 
38 
40 


55.2 
80*1 
80.9 






3.9 
0.71 
0 . 87 


30 


41 

43 


57.4 
65.9 






3.2 
0.61 


35 


46 


61 






2.9 


47 (less polar) 

47 (polar) 

49 


57.6 
86.6 
77.8 






1.6 

0.23 

0.49 




50 
52 
53 


72.8 


« 




0.32 
0.94 
1.1 


45 


54 
55 


69.1 
62.7 






1.0 
1.4 



SO Experiment 3 
Toxicity 

The toxicity of the compounds of the present invention was tested on male F344 rats, divided into groups 
55 of 5. The test compound was adminstered orally to each test animal at a dose of 50 mg/kg of body weight for 
2 weeks. The test compounds used were those of Examples 20, 45 (polar, less polar) and 47 (polar). The an- 
imals were observed for 2 succesive weeks, and. during that perkKl. they showed no abnormalities which could 
be attributed to the test coumpounds. In hematological examinations, they showed only a slighiy decrease in 
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red blood cell counts which could be attributed to the compound of Example 45 (less polar). In view of the sub- 
stantial dose admlnstered to each animal, the zero mortality rate indicates that the compounds of the present 
invention have very low toxicity. 

The compounds of the present invention thus have excellent activities combined with a very low toxicity 
5 rendering them ideally suited to therapeutic use. ^ ' 

The present invention is further illustrated by the following non-limlting Examples. In these Examples, the 
Compound Nos. gh^en are those assigned in the foregoing Tables 1 to 7. Preparation of certain of the starting 
materials used in some of these Examples is illustrated by the subsequent Preparations. The specific rotation 
data were obtained by measurement at room temperature. 

10 

EXAMPLE 1 

5^4-[2-(S-3'-Chloroahenoxymethyl-2-K>xooxazolidlfv3-yl)propox^ben2yf>th!azolidlne^^ (Compound 
No. 1-94) * 

IS 

3 ml of trifluoroacetic add were added, whilst Ice-cooling, to 330 mg of 5-{4-[2-(5-3'-chIorophenoxymethyl- 
2-oxooxazol!din-3-yl)propoxy]benzyI}-3-triphenyImethyIthtazolidine-2,4-dbne (prepared as described in Prep- 
aration 6), and the mbcture was stirred at room temperature for 2 hours. At the end of this time, the reaction 
mbdure was neutralized by adding an aqueous solution of sodium hydrogencarbonate and was then extracted 

20 with ethyi acetate. The extract was washed with an aqueous solution of sodium chloride and then dried over 
anhydrous sodium sulphate. The ethyl acetate was removed from the extract by evaporation under reduced 
pressure, and the resulting residue was purified by silica gel column chromatography, using a 2 : 3 by volume 
mbcture of ethyl acetate and hexane as the eluent, to give 160 mg of the title compound, melting at 50.9*C to 
52.5''C and having an Rf value of 0^45 (on silica gel thin layer chromatography, using a 2 : 1 by volume mbcture 

25 of ethyl acetate and hexane as the developing solvent). 

EXAMPLE 2 

5-{4-C2(3-3'-ChlofDphenoxy>2*hydrpxyprDpylamtno)propoxylben2yi)thla2olidlne-2.4^ (Compound N o. 1- 
30 9g 

148 mg of sodium cyanoborohyddde were added, whilst ice-cooling, to a solution of 1 00 mg of 3-(3-chIor- 
ophenoxy)-2-hydroxypropyf amine (prepared as described in Preparation 13) and 139 mg of 5-[4-(2-oxopro- 
poxy}benzyl]thiazolidine-2,4-dlone in 3 ml of anhydrous methanol. The mbcture was stirred at room temperature 

35 for 7 hours under a stream of iiltrogen gas. At the end of this time, the reaction mixture was left to stand over- 
night after whlc^h it was poured into water and extracted with ethyl acetate. The extract was washed with a 
saturated aqueous solution of sodium chloride and dried over anhydrous scxlium sulphate. The solvent was 
then removed from the extract by evaporation under reduced pressure, and the resulting residue was purified 
by silica gel thin layer chromatography (using a13 : 1 by volume mbcture of ethyl acetate and ethanol as the 

^ developing solvent) to gh/e 92 mg of the title compound having an Rf value of 0.30 (on silica gel thin layer chro- 
matography, using a 10 : 1 by volume mbcture of ethyl acetate and ethanol as the developing solvent). 

EXAMPLE 3 

^ 5*{4-r2-(3-Phenoxy-2"hydroxypropylamino)propoxy]benzyl}thia2olidine-2,4-dione (Compound No. 1-16) 

A prcx^edure similario that described In Example 2 was repeated, except that 0.98 g of 3-phenoxy-2-hy- 
droxypropylamine (prepared as described in Preparation 15). 3.39 g of 5-[4-(2-oxopfopoxy)benzyI]thiazolidine- 
2,4-<lione, 1.11 g of sodium cyanoborohydride and 60 ml of anhydrous methanol were used. The resulting crude 
so product was purified by silica gel column chromatography (using a 10 : 1 by volume mbcture of ethyl acetate 
and ethanol as the eluent) to give 1.92 g of the title compound, melting at 64*'C to 68**C. 

EXAMPLE 4 

5^ 5-{4-[2-(S-Phenoxymethyl-2-oxooxa2olidin-3-yOpropoxy]benzyl}thiazolidine-2,4-dione (Compound No. 1-48) 

211 mg of N,N'-carbonyldiimidazole were added to a solution of 600 mg of 5-{4-[2-(3-phenoxy-2-hydrox- 
ypropylamino)propoxy]benzyl}thiazolidtne-2,4-dione (prepared as described in Example 3) in 5 ml of anhydrous 
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' dimethyifonmamide, whilst ice-cooling, and the mixture was then stinred at room temperature for 5 hours. At 
the end of this time, the dimethylformamide was removed from the reaction mixture by evaporation under re- 
duced pressure, and water was added to the resulting residue, which was then extracted with ethyl acetate. 
The extract was further %vashed with an aqueous solution of sodium chloride and dried over anhydrous sodium 
5 sulphate. The ethyl acetate was removed from the extract by evaporation under reduced pressure, and the 
resulting residue was purified by silica gel column chromatography, using a gradient elution method, with mix- 
tures of ethyl acetate and hexane ranging from 1 : 1 to 2 : 1 by volume as the eluent, to give 410 mg of the 
title compound, melting at 54<*C to 56*C. 



10 EXAMPLE 5 



S-{4«[2-(3-3'-Chlorophenoxy-2-hydnoxypropylamlno)ethoxy3benzyl}thlazolidine-2.4*dione (Compound No. 1- 
912 

IS Following a procedure similar to that described in Example 2, 600 mg of 3-(3-chloroph0noxy}-2-hydroxy- 

propylamine (prepared as described In Preparation 13). 800 mg of 5-{4-(2-axoethoxy)benzyl]thiazolidine-2,4- 
dione (prepared as described in Preparation 20), 570 mg of sodium cyanoborohydride and 40 ml of anhydrous 
methanol were used, to give 180 mg of the tttle compound having an Rf value of 0.35 (on silica gel thin layer 
chromatography, using a 1 : 4 by volume mbcture of ethanol and ethyl acetate as the developing solvent). 

20 

EXAMPLE 6 

5-{4«[2«(S"3'»Chlorophenoxymethyl"2K>xooxa2olldirv3«yl)ethoxy]benzyl}thlazolldine«2,4Kll^ (Compound 
No. 1-93) 

25 

FoQowing a procedure similar to that described in Example 4. 180 mg of 5-(4-[2-(3-3'-chlorophenQxy-2- 
hydroxypropylamino}ethoxy]benzyl}thiazolidlne-2,4-dione (prepared as described in Example 5), 65 mg of 
N,N*-carix3nyldiimidazole and 10 ml of anhydrous dimethylfonramide were used, to gh^e 53 mg of the title com- 
pound, melting at SS'^C to 6d^C and having an Rf value of 0.27 (on silica gel thin layer chromatography, using 
30 a 2 : 1 by volume mixture of ethyl acetate and hexane as the developing solvenQ. 



EXAMPLE 7 



5-{4-[2-(3-Phenyl-2-hydroxypropylamino)propoxy]benzyl}thia20lidine-2,4-dione ((impound No, 1-2) 

35 

550 mg of 3-phenyl-2-hydroxypropylamine (prepared as described in Preparation 17) and 1.0 g of 5-[4-(2- 
oxopropoxy)ben^]thiazolldine-2,4-dione were suspended In 30 mi of anhydrous benzene, and the resulting 
suspension was heated under reflux for 30 minutes while removing water. Subsequently, the solvent was re- 
moved by evaporation under reduced pressure. The resulting oily product was dissolved in 20 ml of anhydrous 

40 methanol, 670 mg of sodium cyanoborohydride was added to the solution, whilst ice-cooling, and the mbcture 
was stirred for 2 hours In a stream of nitrogen gas. Af fer this, the reaction mbcture was left to stand overnight, 
apd then the solvent was removed by evaporation under reduced pressure. Water was added to the resulting 
residue, which was then extracted with ethyl acetate. The extract was washed with a saturated aqueous sol- 
ution of sodium chloride and dried over anhydrous sodium sulphate. The solvent was removed from the extract 

45 by evaporation under reduced pressure, and the resulting residue was applied to a silica gel chromatography 
column, which was eluted with a 5 : 1 by volume mbcture of ethyl acetate and ethanol, and crystallized from 
ethyl acetate, to give 590 mg of the title compound, melting at 145*C to 152*'C. 



EXAMPLE 8 

5-{4*[2-(5-Benzyl-2-oxooxazolidin-3-yl)propoxylbenzyl)thiazolidine-2,4-dione (Oampound No. 1-4) 

Following a procedure similar to that described in Example 4, 300 mg of 5-{4-(2-(3-phenyl-2-hydroxypro- 
pylamino)propoxy]benzyl}thiazolidine-2«4-dione (prepared as described in Example 7), 120 mg of N,N*-carbo- 
nyidiimidazole and 10 ml of anhydrous dimethylformamide were used. The resulting crude product was applied 
to a silica gel chromatography column, which was then eluted with a 3 : 2 by volume mbcture of ethyl acetate 
and hexane, to give 200 mg of the title compound, melting at eO^'C to 70'*C. 
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EXAMPLE 9 

5-{4-[2-(3-3'>Chlorophenoxy-2-hydroxypropy1amtno)propylthio]ben2yl)thiazondi^ (Compoun d 
No. 1-156) 

Following a procedure similar to that described In Example 2, 1.0 g of 3-(3-chlorophenoxy}-2-hydroxypro- 
pylamine (prepared as described in Preparation 13), 1.5 g of 5-[4-(2-oxopropylthio)benzyl]thiazolidine-2.4-di- 
one (prepared as described In Preparation 18), 940 mg of sodium cyanoborohydride and 30 ml of anhydrous 
methanol were used. The resulting crude product was applied to a silica gel chromatography column, and eluted 
using a 10 : 1 by volume mixture of ethyl acetate and ethanol, to give 1.52 g of the title compound having an 
Rf value of 0.44 (on silica gel thin layer chromatography, using a 10 : 1 by volume mbcture of ethyl acetate and 
ethanol as the developing solvent). 

E)CAMPLE10 

5-{4-[2-(5«3-Ch!orophenoxymethyl*2-<>xoaxa2ol!dlrv3>yt)prDpylthtolben2yf)thlazolidl^ (Com- 
pound No. 1-159). 

Following a procedure similar to that described in Example 4. 300 mg of 5-{4-[2-(3-3'-chlorophenoxy-2- 
hydroxypropylamino)propylthio]t>enzyl)thiazolldl^e-2.4-dlbne (prepared as described In Example 9), 470 mg 
of N^N'-carbonyldiimidazoie and 20 ml of anhydrous dimethylformamide were used. The resulting crude prod- 
uct was applied to a silica gel chromatography column, and eluted using a 3 : 2 by volume mbcture of ethyl 
acetate and hexane. to gh^e a nnore polar diastereomer and a less polar diastereomer separately. The respec- 
tive diastereomers were purified by reverse phase preparative high performance fiquld chromatography [oof- 
umn, YMC-Pack ODS-A, a trade name for a product manufactured by YMC C04 efudnt, a 100 : 100 : 1 : 1 tiy 
volumembcture of acetonitrile, water, acetic add and triethylamlne], to give 110 mg of the title compound having 
an Rf value of 0.15 (on silica gel thin layer chronrtatography, using a 1 : 1 by volume mbcture of ethyl acetate 
and hexane as the developing solvent) from the more polar diastereomer and 120 mg of the title cx)mpound 
having an Rf value of 0^5 (on silica gel thin layer chromatography, using a 1 : 1 by volume mbcture of ethyl 
acetate and hexane as the developing soh^ent) from the less polar diastereomer. 

EXAMPLE 11 

5-[4-{2(R>>[5(S)-(3-Chlorophenoxymethyl)-2-oxooxazolldin-3-yl]propoxy}benzyi]thiazolidine-2,4-dione (Conv 
pound No. 1-94) 

A proc:edure similar to that described in Example 1 was repeated, except that 0.96 g of 5-[4-{2(R}-[5(S)- 
(3-chlorophenoxymethyl)-2-ox(x>xazolidIn-3-yl]propoxy}benzyl]-3-triphenylmethylthiazolldine-2,4-dione (pre- 
pared as described in Preparation 29). 4 ml of nfbthylene chloride and 4 ml of trifluoroacetic add were used, 
to give 0.52 g of the titie <x>mpound having a melting point of 48*C to 53*^ (softening) and having [a]o - -H54.0*' 
(methanol, c = 1.000). 

E)(AMPl.E 12 

5-[4-{2(S)-[5(R)-(3-Chiorophenoxymethyl)-2-oxooxazolidin-3-y1]propoxy)benzyi]thiazolldine-2,4-^ (Com- 
pound No, 1-94) 

A procedure similar to that described in Example 1 was repeated, except that 0.73 g of 5-[4-{2(S)-[5(R)- 
(3-chlorophenoxymethyl)-2-oxc>oxazolidirH3-yt]propoxy}berizyt]-3-triphenylmethylthiazolidine-2,4-dione (pre- 
pared as described In Preparation 37), 4 ml of methylene c:hloride and 4 ml of trifluoroacetic acid were used, 
to give 0.39 g of the title compound having a melting point of 55*^ to OO^'C (softening) and having [uId ~ -52.4'' 
(methanol, c = 0.990). 
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EXAMPLE 13 

S>[4-^2(SHS(S)-(3.Chioroph enoxymethyt)-2-oxooxazpndin-3-^^ 

pound No. 1-94) * 

A procedure similar to that described in Example 1 was repeated, except that 286 mg of 5-[4-{2(S)-[5(S)- 
(3-chlorophenoxymethyl)-2.oxooxazolidln-3->d]propoxy}benzyf]-3-triphenyImelhylthiazoli^ (pre^ 
pared as described In Preparation 41). 1 ml of trifluoroacetic acid and 1 ml of methylene chloride were used 
to give 150 mg of the title compound, melting at 54'C to 56'C and having [a]o = +41 (methanol, c = 0.975)! 

EXAMPLE 14 

5-r4K2(R)-r5(R).(3-Ch!orop henoxymethyl)-2^xooxazolidln-3-yOpropoxy}ben2ynm (com- 
pound No. 1-94) *- 

A procedure similar to that described In Example 1 was repeated, except that 0.57 g of 5-f4-{2(R)-r5(R)^ 
(3TChlofophenQxymethyl^2-<>xooxazoIidin-3-ynpropoxy}benzy!l-3.tri^^ 

pared as described in Preparation 45), 2 ml of trifluoroacetic acW and 2 ml of methylene chloride were used 
tqfllve 280 mg of the title compound, melting at 52-C to 53'C and having [ah = -39.7* (methanol, c = 0.965)! 

EXAMPLE 15 

S-{4H2-(3-Benzyloxv-2-hvdroxyi>ropylam ino)propcwl^ fCowpound No. 1-64) 

A procedure similar to that described in Example 2 was repeated, except that 545 mg of 3.ben2yloxy-2- 
hydrojqrpropylainine (prepared as described in Preparation 48). ZOOmg of 5^4K2-oxopropoxy)benzyl]thla2o- 
lidino-2.4-dione, 470 mg of sodium qyanoborohydiide and 60 ml of anhydrous methanol were used The re- 
sultmg crude product was applied to a silica gel chromatography column, and eluted using a gradient elution 
method, with matures of ethyl acetate and ethand In ratios ranging from 10 : 1 to 5 : 1 by volume as the eluenL 
The resulting product was further purified by reverse phase preparative h^h perfomianoe Hquid chromatoa- 
raphy (YMC-Pack OD&A (trade name, manufactured by YMC Ca), using a 50 : 50 : 1 : 1 by volume mixture 
of acetonitrile, vrater. acetic acid and triethylamine as the eluenQ, to give 130 mg of the tttle compound as a 
pale yellow glassy solid having an Rf value of 0.16 (on silica gel thin layer chromatography, using a 10 • 1 by 
volume mixture of ethyl acetate and ethanol as the developing solvent). 

EXAMPLE 16 

No. 

1 '^1.60} . ' - ' 

« 

'^^<A procedure similar to that described in Example 2 was repeated, except that 820 mg of 3-(5-phenylpen- 
t>*9xy)-2-hydroxypropylamine (prepared as described in Preparation 51). 840 mg of 5-[4-(2-oxopropoxy)ben- 
2yl]thiazolidine-2.4-dione, 540 mg of sodium cyanoborohydride and 80 ml of anhydrous methanol were used 
The resulting crude product was applied to a silica gel chromatography column, and eluted using a gradient 
elution method, with mixtures of ethyl acetate and ethanol in ratios ranging from 10 : 1 to 5 : 1 by volume as 
the eluenL The resulting product was further purified by reverae phase preparative high performance liquid 
chromatography [YMC-Pack ODS-A (trade name, manufactured by YMC Co.), using a 50 : 50 • 1 • 1 by volume 
mixture of acetonitrile. water, acetic acid and triethylamine as the eluent], to give 250 mg of the title compound 
as a pale yellow oil having an Rf value of 0.35 (on silica gel thin layer chromatography, using a 5 : 1 by volume 
mixture of ethyl acetate and ethanol as the developing solvent). 

EXAMPLE 17 

5^4-[2-(3-3-Pheny<propoxy-2-hydroxYpro pylamino)propoxylben2yl)thiazolidine-2.4-dione (Comoound No. 1- 

A procedure similar to that described in Example 2 was repeated, except that 720 mg of 3-(3-phenylpro- 
poxy)-2-hydroxypropylamine (prepared as described in Preparation 54). 800 mg of 5-[4.(2-oxopropoxy)ben- 
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zyl]thiazolidine-2.4-dione. 540 mg of sodium (^noix)rohydride and 70 ml of anhydrous methano! were used 
The resulting crude product %vas applied to a silica gel chromatography column, and eluted using a gradient 
elutlon method, with mixtures of ethyl acetate and ethanol in ratios ranging from 10 : 1 to 5 : 1 by volume as 
the eluent The resulting product was further purified by reverse phase preparative high performance liquid 
chromatography fYMC-Pack ODS-A (trade name, manufactured by YMC Co,), using a 50 : 50 : 1- : i by volume 
mbcture of acetonltrile. water, acetic acid and triethylamlne as the eluent] to give 380 mg of the title compound 
as a pale yellow glassy solid having an Rf value of 0^9 (on silica gel thin layer chromatography, using a 5 : 1 
by volume mixture of ethyl acetate and ethanol as the developing solvent). 



EXAMPLE 18 



S-{4-P-(3-2'-Phenytethoxy-2-hydroxypropytamlno)propoxylben2yQthiazolkiine-2,4^ (Compound No. 1- 



A procedure similar to that described hi Example 2 was repeated, except that 0.70 g of 3-(2-ph6nyle. 
thoxy)2-hydroxypropy!amlne (prepared as described In Preparation 57), 1.00 g of 5-[4-(2-oxoprDpoxy)ben- 
zyl]thiazo(idine-2.4-dione, 0.71 g of aodkim cyanoborohydride and 20 ml of anhydrous methanol were used. 
The resulting crude product %vas purified by silica gel column chromatography, using ethyl acetate as the elu- 
ent, to give 0.92 g of the title compound having a melting point of 46 to 49''C (softening). 

EXAMPLE 19 



5-(442«(3-4'-Phenyibutoxy-2-hydroxypropyfarn}no)propoxylbenzyPthia^ (Compound No. 1> 



Aprocedure similar to thatdescrlbed in Example 2 was repeated, except that 1.20 g of 3-(4-phenylbutoxy)- 
2-hydroxypropylamine (prepared as described in Preparation 60). 1.00 g of 5-[4-(2-oxopropoxy)benzyI]thiazo- 
lidine-2.4-dione. 0.71 g of sodium cyanoborohydride and 20 ml of anhydrous methanol were used. The resulting 
crude product was purified by sHica gel column chromatography, using an 8 : 1 by volume mbcture of ethyl acet- 
ate and ethanol as the eluent, to give 1.34 g of the title compound having a melting point of 32 to 37«C (sof- 
tening). 

EXAMPLE 20 



S-{4-[2-(3-6-Phenylhexyloxy-2-hydroxypropylamlno)propoxylbenzyl)thlazolidine-2.4- dione (Compound No 
1-162) '■ • ' 

A procedure similar to that described In Example 2 was repeated, except that 864 mg of 3-(6-phenylhex- 
yloxy) 2-hydroxypropylamine (prepared as described In Preparation 63), 800 mg of 5-[4-(2-oxopropoxy)ben- 
zylIthia2olidine-2,4-dione, 540 mg of sodium cyanoborohydride and SO ml of anhydrous methanol were used. 
The resulting crude product was purified by silica gel column chromatography, using a gradient elution method, 
with mbctures of ethyl acetate and ethanol In ratios ranging from 1 : 0 to 5 : 1 by volume as the eluent. to give 
500 mg of the title compound, as a pale yellow oil having an Rf value of 0.42 (on silica gel thin layer chroma- 
tography, using a 5 : 1 by volume mbcture of ethyl acetate and ethanol as the developing solvent). 



EXAMPLE 21 



5-{4-[2-(3-8'-Phenyloctyloxy-2-hydroxypropy!amino)propoxy]benzyl)thlazolidine-2.4-dione (Compound No. 
1-163) 

A procedure similar to that described in Example 2 was repeated, except that 0.96 g of 3-(8-phenylocty- 
loxy)-2-hydroxypropyiamine (prepared as described in Preparation 66), 0.80 g of 5-t4-(2-oxopropoxy)ben- 
zyl]thiazolidine-2.4-dione, 0.54 g of sodium cyanoborohydride and 50 ml of anhydrous methanol were used. 
The resulting crude product was purified by silica gel column chromatography, using a gradient elution method, 
with mbctures of ethyl acetate and ethanol In ratios ranging from 10 : 1 to 5 : 1 by volume as the eluent. to give 
360 mg of the title compound having an Rf value of 0.43 (on silica gel thin layer chromatography, using a 5 : 
1 by volume mixture of ethyl acetate and ethanol as the developing solvent). 
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EXAMPLE 22 

S^4^2-(S-Ben2yloxymethyl-2-oxooxazolidin-3-yf)propoxy]ben2yl}thia^ (Compound N o, 1- 
164) ~ ' 

A procedure similar to that described in Example 4 was repeated, except that 200 mg of 5-{4-[2-(3-ben- 
zyloxy-2-hydroxypropy1amino)propoxy]benzyt}thtazolidine-2,4-dione (prepared as described m Example 15). 
73 mg of N,N;rcarbonyldiimidazole and 20 ml of anhydrous dimethylformamide were used. The resulting crude 
product was purified by silica gel column chromatography, using a gradient elution method, with mixtures of 
ethyl acetate and hexane in ratios ranging from 2 ; 1 to 3 : 1 by volume as the eluent. to give 160 mg of the 
title compound as a pale yellow glassy solid which was a mixture of a less polar diastereomer having an Rf 
value of 0.49 (on silica gel thin layer chromatography, using a 3 : 1 by volume mixture of ethyl acetate and 
hexane as the developing solvent) and a polar diastereomer having an Rf value of 0.38 (on silica gel thin layer 
chromatography, using a 3 : 1 by volume mbcture of ethyl acetate and hexane as the developing solvent). 

EXAMPLE 23 



5-^4-[2>(5-2*-Phenylethoxymethyl«2-oxooxazolidin-3-vi)propoxylben2yl)thiazolidine>2,4^ione (Compo und 
No: 1-165) . 

A procedure similar to that described In Example 4 was repeated, except that 700 mg of 5-{4-[2-(3-2'-phe- 
nylethoxy-2-hydroxypropylamino)propoxy]benzyl}thlazolidine-2.4-dione (prepared as described in Example 
18). 250 mg of N,N -carbonyldiimidazole and 10 ml of anhydrous dimethylformamide were used. The resulting 
crude product was purified by silica gel column chromatography using a 1 : 1 by volume mbaure of hexane 
and ethyl acetate as the eluent, to give 650 mg of the title compound as a 1 : 1 mbcture of a polar diastereomer 
having an Rf value of 0.74 (on silica gel thin layer chromatography, using ethyl acetate as the eluent) and a 
less polar diastereomer having an Rf value of 0.80 (on silica gel thin layer chromatography, also ethyl acetate 
as the eluent). 

EXAMPLE 24 

5-{4^2-(5- 3'-Phenylpropoxymethyl-2^xooxazolidin-3-y0propo3^ben2yl)thiazolidin 

No. 1-166) ~ ~ 

A procedure similar to that described in Example 4 was repeated, except that 600 mg of 5-{4-[2-(3-3*-phe- 
nylpropoxy-2-hydroxypropylamino)propoxy]benzyI}thiazoIidine-2,4-dione (prepared as described in Example 
17), 206 mg of N,N -carit)onyldiimidazole and 60 ml of anhydrous dimethylformamide were used. The resulting 
crude product was applied to a silica gel chromatography column, and eluted using a gradient elution method, 
with mixtures of ethyl acetate and hexane in ratios ranging from 1 : 1 to 3 : 2 as the eluent, to give a polar 
diastereomer and a less polar diastereomer separately. The respective diastereomers were purified by reverse 
phase preparative high performance liquid chromatography [YMOPack ODS-A (trade name, manufactured 
by YMC Co.). using a 1 : 1 by volume mixture of acetonitrile and water as the eluent] to give 98 mg of the title 
compound having an Rf value of 0.46 (on silica gel thin layer chromatography, using a 2 : 1 by volume mbcture 
of ethyl acetate and hexane as the developing solvent) from the polar diastereomer and 189 mg of the title 
compound having an Rf value of 0.52 (on silica gel thin layer chromatography, using a 2 : 1 by volume mbcture 
of ethyl acetate and hexane as the developing solvent) from the less polar diastereomer. 

EXAMPLE 25 

^'t'H^^C^'Phenylbutoxymethyl-^^^ 

A procedure similar to that described in Example 4 was repeated, except that 550 mg of 5-{4-[2-(3-4-phe- 
nyibutoxy-2-hydroxypropylamino)propoxy]benzyl)thiazolidine-2,4-dione (prepared as described in Example 
19), 180 mg of N,N'.cart)onyldiimidazole and 10 ml of anhydrous dimethylfonnamide were used. The resulting 
crude product was purified by silica gel column chromatography, using a 2 : 1 by volume mixture of hexane 
and ethyl acetate as the eluenL The product was then further purified by reverse phase preparative high per- 
formance liquid chromatography [YMOPack ODS-A (trade name, manufactured by YMC Co.). using a 100 : 
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100 : 1 : 1 by volume mixture of acetonitrile, water, acetic acid and triethylamine as the eluent], to give a polar 
diastereomer and a less polar diastereomer separately. 170 mg of the title compound having an Rf value of 
0.71 (on silica gel thin layer chromatography, using ethyl acetate as the developing solvent) were obtained from 
the polar diastereomer and 160 mg of the title compound having an Rf value of 0.79 (on silica gel thin layer 
chromatography, using ethyl acetate as the developing solvent] were obtained from the less polar diastereo- 
mer. 



EXAMPLE 26 



5-(4-I2-(S-S»Phenytpentyloxynriethyl-2H3xooxa2ondin-3-yf)propoxy]benzyQthta2olldine-2,4^ (Com- 
pound No. 1*167) 

A procedure similar to that described In Example 4 was repeated, except that 600 mg of 5-(4-[2-(3-S*-phe. 
nylpentyloxy-2-hydroxypropylamino)propoxy]benzyl}thiazolidine-2,4-dione (prepared as described in Exam- 
ple 16), 194.3 mg of N^N -carbonyldiimidazole and 60 ml of anhydrous dimethylformamide were used. The re- 
sulting crude product was purified by silica g^ column chromatography, using a 2 : 1 by volume mbcture of 
ethyl acetate and hexane as the eluent, to give 520 mg of the title compound as a pale yellow oil. which was 
a mixture of a less polar diastereomer having an Rf value of 0.61 (on silica gel thin layer chromatography, using 
a 2 : 1 by volume mbcture of ethyl acetate and hexane as the developing solvent) and a polar diastereomer 
having an Rf value of 0.52 (on silica gel thin layer chromatography, using a 2 : 1 by volume mixture of ethyl 
acetate and hexane as the developing solvent). 

EXAMPLE 27 

5-{4-[2-(S-6'-Phenylhexyloxymethyl-2-oxooxazolldin-3-yOpropoxy]benzyQthlaa»lidine-2.4-d^^ 

No. 1>168) [ 

A procedure similar to that described In Example 4 was repeated, except that 690 mg of 5-{4-[2-(3-6*-phe- 
nylhexyloxy)-2-hydroxypropylamlno)propoxy]benzyl}thlazolidlne-2,4-dione (prepared as described in Example 

20) , 217 mg of N^N'-carbonyldiimidazole and 20 ml of anhydrous dimethylformamide were used. The resulting 
crude product was purified by silica gel column chromatography, ujsing a gradient etution method, with mixtures 
of ethyl acetate and hexane in ratios ranging from 1 : 1 to 3 : 2 by volume as the eluent, to give 502 mg of the 
title compound as a pale yellow oil, which was a mixture of a less polar diastereomer having an Rf value of 
0.63 (on silica gel thin layer chromatography, using a 3 : 2 by volume mbcture of ethyl acetate and hexane as 
the developing solvent) and a polar diastereomer having an Rf value of 0.56 (on siiic:a gel thin layer chroma- 
tography, using a 3 : 2 by volume mbcture of ethyl acetate and hexane as the developing solvent). 

EXAMPLE 28 

5-{4-[2-(5-8-Phenyloctyloxymethyl-2-oxooxazQiidin-3-y!)propoxylbenzyl}thiazolidine-2,4-dione (Compound 
No. 1-169) 

A proc^edure similar to that desc:ribed In Example 4 was repeated, except that 660 mg of &^4-[2-(3*8'-phe- 
nyloctyloxy)-2-hydro)^ropylamino)propoxy]benzyl)thiazolidlne-2,4^lone (prepared as described in Example 

21 ) , 1 97 mg of N.N'-cart>onyldllmldazole and 20 ml of anhydrous dimethylformamide were used. The resulting 
crude prcxiuctwas purified by silica gel column chromatography, using a 1 : 1 by volume mixture of ethyl acet- 
ate and hexane as the eluent, to give 550 mg of the title ocmipound as a mbcture of a polar diastereomer and 
a less polar diastereomer having Rf values of 0.58 and 0.65 (on silica gel thin layer chromatography, using a 
3:2by volume mixture of ethyl acetate and hexane as the developing solvent), respectively. 



EXAMPLE 29 



5-{4-[2-(S-r-Phenylheptyloxyrnethyl-2-oxooxazolidin-3-yl)propoxylbenzyl}thlazolidine-2.4-dione (Conv 
pound No. 1-170) 

A procredure similar to that descrifc)ed In Example 4 was repeated, except that 590 mg of 5-{4-[2-(3-7 -phe- 
nylheptyloxy-2-hydroxypropylamino)propoxy]benzyl}thiazoIidine-2,4-dlone (prepared as described in Exam- 
ple 56), 181 mg of N,N'-carbonyldiimidazole and 15 ml of anhydrous dimethylformamide were used. The re- 
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sulttfifl crude product was purified by silica gei column chromatography, using a 1 : 1 by volume mixture of 
ethyl acetate and hexane as the eluent. to give 383 mg of the title compound as a mixture of a polar diaster- 
eomer and aless polar diastereomer having Rf values of 0^9 and 0.37 (on silica gel thin layer chromatograDhv 
using a 1 : 1 by volume mixture of ethyl acetate and hexane as the developing solvent), respectively. 

EXAMPI^ 30 - . 

No'^l^iy ""'^''''^""'^^"'^'^^^ 

A procedure similar to that described in Example 1 was repeated, except that 390 mg of 5^4-f2-f5-3' flu 
orophenoxymethyl^2^xooxazolidln.3.yl)pfopoxyjben2yl)^riphenylmethylthlazolldlne.2.4^ 
as described In Preparation 74). 2 ml of trifluoroacetic add and 2 ml of methyiena chloride were used toolve 
200 mg of the title compound, melting at 50"C to S3«C. ' * 

EXAMPLE 31 

S^4-|2-(S-4-.Methoxyphenoxymethvl.2H>xoox a 2olidin-3-vnpropoxylbenzvnit» (Com- 
pound No. 1-173) ■ ■ 

(a) A procedure similar to that described in Example 1 was repeated, except that 0 68 g of 5-{4-r2 fS-4' 
methoxyphenoxymethyl-2-oxooxa2olidin-3-yl)propoxy]benzylh3-triphenylrnathylthla20lfclln^^ 

(less polar isomer) obtained as described in Preparation 78(a). 2 ml of trifluoroaoetic add and 2 ml of mc 
thylene chloride were used, to give 280 mg of the title compound having a melting point of 49»C to 62»C 
from the less polar diastereomer. o^i «^ 

(b) A procedure similar to that described in Example 1 was repeated, except that 840 mg of S-{4-B.(5.4' 

methoxyphenoxymethyl-2-oxooxazolidin-3-yl)propoxy]benzyl}-3-triphenylmethylthlazolidin6.2 4.dlone 
(polar isomer) obtained as described in Preparation 78(b). 2 ml of trifluoroacetic acid and 2 mi of methylene 
chlonde were used, to gb/e 440 mg of the title compound, melting at 64»C to S8»C from the polar dieter- 

EXAMPLE 32 

poi^dii^^I?i?r ''^^'^"°''''°^^^ 

A procedure similar to that described in Example 2 was repeated, except that 1 :20 g of 3-f3-dimeth vlami- 
nophenoxy).2.hydroxypropylamlne (prepared as described In Preparation 81). 1.81 g of 5.r4-(2-oxoDro- 
po;or)benry|]thia2olidine-2,4-dlone. 0.96 g of sodium cyanoborohydride and 50 ml of anhydrous methanol were 
u^ed. The resulting crude product was purified by silica gel column chromatography, using a 20 : 1 by volume 
mixture of ethyl acetate and ethanol as the eluent. and was recrystallized from ethanol. to give 0.74 g of the 
title compound, melting at 92.1 to 98«C. w c * a ™ me 

EXAMPLE 33 

(S!p£rNoT-17^ '^"°^''°"°'^^"''^'^''^^ 

^'"^'^ *° described in Example 4 was repeated, except that 500 mg of 5-{4-r2-(3-3--di- 
methylamlnophenoxy-2-hydroxypropylamino)propoxy]ben2yl)thlazolldine-2.4-dlone (prepared as des»ibed in 
Example 32) 195 mg of N.N'-carbonyWHmidazole and 5 ml of anhydrous dimethylfonnamide were used. The 

l^h^ ri.*7 w ^ ' ""^^ """"^"^ ''"''^ =»"°'^tography. using a 2 : 1 by volume mixture of 

ethyl acetete and hexane as the eluent. to give 380 mg of the title compound, melting at 55.5 to 57 1'C 
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EXAMPLE 34 

5-{442-(3-^'-Phenylphenoxy-2>hydroxypropylamino)propoxylben2yi}thlazolidine-2,4^ (Compound No. 

1- 179) ' 

A procedure similar to that described in Example 2 was repeated, except that 1.00 g of 3*(4-phenylphe- 
noxy)-2-hydroxypropyl amine (prepared as described in Preparation 84), 1.46 g of 5-[4-(2-oxopropoxy)ben- 
zyl]thlazolidine-2,4-dione, 0^2 g of sodium cyanoborohydride and 40 ml of anhydrous methanol were used. 
The resulting crude product was purified by silica gel column chromatography, using a gradient elution method, 
with mixtures of ethyl acetate and methanol in ratios ranging from 1 :.0 to 10 : 1 by volume as the eluent It 
was then further purified by reverse phase liquid chromatography (using a 1 : 1 by volume mixture of aceto- 
nitrile and water as the eluent) as described in Example 10, to give 174 mg of the title compound having a 
melting point of 76.7 to 80.3^C. . 

EXAMPLE 35 

5*{442-(5-4-Phenylphenoxymethyl-2-oxooxa2ondifi-3-yl)propoxylbenzyOthlazo!idine-2,^ (Compound 
No. 1-180) 

. A procedure similar to that described In Example 4 was repeated, except that 500 mg of 5-{4-[2-{3-4 -phe- 
nylphenoxy>2-hydroxypropylamino)propoxy]benzyi}thiazoIidine-2,4-dione (prepared as described in Example 
34), 195 mg of N,N -carfoonyldlimldazole and 10 ml of anhydrous dimethyfformamlde were used. The resulting 
crude product was purified by silica gel column chromatography, using a 3 : 2 by volume mbcture of ethyl acet- 
ate and hexane as the eluent. to give 0.44 g of the title compound, melting at 73.1 to 75.4''C. 

EXAMPLE 36 

5-{442-(S^*Phenytphenoxyniethyl-2-thfoxooxazolklin-3-yl)propoxylben2y0thiazondln 
pound No. 1-181) 

218 mg of N,N;.thiocarbonyldiimidazole were added to a solution of 600 mg of 5-{4-[2-(3-4'-phenylphe- 
noxy-2-hydroxypropylamino)propoxy]benzyl}thiazolidine-2,4-dione (prepared as described In Example 34) in 
1 0 ml of anhydrous methylene chloride, and the mbcture was stirred at room temp^rattire for 1 hour. At the end 
of this time, water was added to the reaction nUxture, which was then extracted with ethyl acetate. The extract 
was dried over anhydrous sodium sulphate, and then the ethyl acetate was removed by evaporation under re- 
duced pressure. The resulting residue was purified by silica gel column chromatography, using a 2 : 3 by vol- 
ume mbcture of ethyl ac^etate and hexane as the eluent It was then further purified by reverse phase liquid 
chromatography (using a 60 : 40 by volume mbcture of acetonitrile and water as the eluent) as described in 
Example 10. to give 136 mg of the title compoun^, melting at 56.7 to eO-S^'C, from a polar diastereomer and 
1 65 mg of the title compound, melting at 177.6 to 180.3'*C, from a less polar diastereomer. 

EXAMPLE 37 

5^4-[2-(3-Phenylthlo-2-hydroxypropyiamlno)propoxy]benzy!)thlazclMlne-2.4*dtene ((>)mpourid No. 1-1 fl2) 

A procedure simitar to that described in Example 2 was repeated, except that 2.95 g of 3-phenylthio-2- 
hydroxypropylamlne (prepared as described In Preparation 87). 3 g of 5-[4-(2-ox6propoxy)ben^thlazolidine- 
2,4-dione, 1.0 g of sodium cyanot)orohydride and 100 ml of anhydrDus methanol were used, to give 1.74 g of 
the title compound, melting at 176«C to 177*C. 

EXAMPLE 38 

5-{4-[2-(5-Phenytthiomethyl-2-oxooxa2olidin-3-yl)propoxylbenzyl)thiazolidine*2,4-dione (Compound No. 1- 
128) 

A procedure similar to that described in Example 4 was repeated, except that 1.2 g of 5-{4-[2-(3-phenylthio- 

2- hydroxypropy1amino)propoxy]benzyl}thiazolidine-2.4-dione (prepared as described In Example 37). 0.52 g 
of N,N'-<»irt>onyldiimidazole and 20 ml of anhydrous dimethylformamide were used, to give 1.15 g of the title 
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compound as a 1 : 1 mixture of tv«> kinds of diastereomers having an Rf value of 0,30 (polar) and an Rf value 
of 0.38 (less polar) (on silica gel thin layer chromatography, using a 1 : 1 by volume mixture of ethyl acetate 
and hexane as the developing solvent). 

EXAMPLE 39 

5-[4>{2»[3-(^^Methyl«N-phenylamino)^2«hydroxyp^opylaminolp^opoxy>benzy^]thlazolidine'2,^^ (Com- 
pound No. 1-183) ' 

A procedure similar to that descnbed in Example 2 was repeated, except that 1.55 g of 3-(N-methyl-N- 
phenytamino)-2-hydroxypropylamine (prepared as described in Preparation 90). 1.6 g of 5-[4*(2-cxopra- 
poxy)benzyl]thiazolidine-2.4-dione, 0.4 g of sodium (^anoborohydride and 50 ml of anhydrous methanol were 
used, to give 1.39 g of the title compound, melting at 115''C to 125*C. 

EXAMPLE 40 

5>[4>{2-[5-(N-Methyl-N-phenyiamino)-2-oxooxazdidirh3-ylloxa2olidin-3-yOpropoxy}benzyi]thia2olid 

drte (Compound No. 1-184) ' ' ~ 

A procedure similar to that described in Example 4 was repeated, except that 0.9 g of 5-{4-{2-[3-(N-methyi- 
N-phenylamino)-2-hydroxypropyIamino]propoxy)benzyl]thia2olidine-2,4-dione (prepared as described in Ex- 
ample 39), 0.36 g of N.N;-carbonyldiimidazole and 20 ml of anhydrous dimethylformamide were used, to give 
0.6 g of the title compound having an Rf value of 0,24 (on silica gel thin layer chromatography, using a 1 : 1 
by volume mucture of ethyl acetate and hexane as the developing solvent). 

EXAMPLE 41 

5'{4^2-(3-3' >Chlorobenzytoxy-2-hydroxypfDpylamino)pfopoxylbenzyt)^^ (Compound No. 



A procedure similar to that described In Example 2 was repeated, except that 3.00 g of 3-(3-chloroben2y- 
Ioxy)-2-hydroxypropylamlne (purity: 57% - prepared as described In Preparation 93). 5.00 g of 5-I4-(2-oxopro- 
poxy)benzyl]thiazolidine-2,4-dione, 2.64 g of sodium cyanoborohydride and 100 ml of anhydrous methanol 
were used. The resulting crude product was purified by silica gel column chromatography, using a gradient 
elutlon method, with mixtures of ethyl acetate and ethanol in ratios ranging from 10 : 1 to 4 : 1 by volume as 
the eluent It was then further purified by reverse phase column chromatography (using a 3 : 7 by volume mix- 
ture of acetonitrile and water as the eluent), to gwe 302 mg of the title compound having a melting point of 52 
to 53*»C (softening). 

EXAMPLE 42 

5di4-[2-(5-3^Chlorobenzyloxymethyl-2-oxooxazolidin-3-yl)propoxy]benzyi}thlazolidine-2, 4-di (Com- 
pound No. 1-187) ' ^ 

A procedure similar to that described in Example 4,was repeated, except that 300 mg of 5-{4-p-(3-3*-chlor- 
obenzyloxy-2-hydroxypropylamino)propoxy]benzyl}thiazolidine-2,4-dione (prepared as described in Example 
41), 115 mg of N^N'-carbonyldlimidazole and 5 ml of anhydrous dimethylformamide were used. The resulting 
crude product was applied to a silica gel chromatography column, and eiuted using a gradient elution method, 
with mbctures of ethyl acetate and hexane in ratios ranging from 3 : 2 to 2 : 1 by volume as the eluent, to give 
206 mg of the title compound having an Rf value of 0.25 (on silica gel thin layer chromatography, using a 2 : 
1 by volume mature of ethyl acetate and hexane as the developing solvent). 

EXAMPLE 43 

5-{4-[2-(5-3'-Chlorobenzyloxymethyl-2-thioxooxazolidin-3-yl)propoxylbenzyi)thiazolidine-2.4-d ione (Com- 
pound No. 1-188) ^ 

A procedure similar to that described in Example 36 was repeated, except that 300 mg of 5-{4-[2-(3-3'- 

68 



EP 0 678 511 A2 



chlorobenzyloxy)-2-hydroxypropylamino)propoxy]benz/}lhiazoIidine-2«4Hji'on6 (prepared as described in Ex- 
ample 41), 125 mg of N,N'-thk>cart)onyldiimidazole and 5 ml of anhydrous methylene chloride were used. The 
resulting crude product was purified by silica gel column chromatography, using a 2 : 3 by volume mbcture of 
ethyl acetate and hexane as the eluent, to give 191 mg of the title compound having an Rf value of 0.35 (on 
silica gel thin layer chromatography, using a 2 : 1 by volume mbctura of ethyl acetate and hexane as the de- 
veloping solvent)^ 

EXAMPLE 44 

5^4^2-(»^^ChlQrobe^2y^oxynr^eth|^<gr^h^pxoc^^ sodi um 
salt (Compound No 1-189) ^ 

68 mg of 5-{4-[2-<5-3 -chlorobenzyloxymethyl«2-thloxooxazolIdIn-3-yl)propoxy]benzyt}thlm^ 
one (prepared as described in Example 43) were dissolved in 2 ml of methanol, and to the resulting solution 
was added a solution obtained by diluting 24 mg of sodium methoxide (as a 28% w/v methanol solution) with 
1 ml of methanol. The mbcture was then stirred at room temperature for 1 hour. At the end of this time, the 
solvent was removed by evaporation under reduced pressure, to give 50 mg of the title compound, melting at 
238.7 to 240«C (with decomposition). 

EXAMPLE 45 

S-{4-[2-(5-3^Chlorophenoxymethyi«2-thloxooxazolidln-3-yl)propoxy]benzyQthiazolldine-2,4^ (Conv 
pound No. 1^ ' ~ '■ 

A procedure similar to that described bi Example 36 was repeated, Bxoapt thm 300 mg of 5-{4-[2-(3-3'. 
chlorophenoxy-2-hydrnQrpropyliBmriino)propoxy]benzyl}thlazblidlne-2, (prepared as described In Exam- 

ple 2), 127 mg of N^hT-thlocarbonyldilmldazole and 6 ml of anhydrous dimethylformamide weie used. The re- 
sulting crude product was purified by silica gel column chrornatography, using a 2 : 3 by volume mbcture of 
ethyl acetate and hexane as the eluent It was then further purified by reverse phase column chromatography 
(using a 1 : 1 by volume mbcture of aoetonitrile and water as the eluent) as described In Example 10, to give 
87 mg of the title compound, melting at 50.3 to 52.8*C, from a polar diastereomer and 78 mg of the title com- 
pound, melting at.50.6 to 53.1*C. from a less polar diastereomer. 

EXAMPLE 46 

5-(442-(S-3'-Chlorophenoxy-2-hydroxypropylamlno)butoxy]benzyf>thiazondine-2,4-dlone (Compound No. 1- 
190) 

A procedure similar to that described In Exaitiple 2 was repeated, except that 1.50 g of 3-(3-chlorophe- 
noxy)2-hydroxypropylamlne (prepared as described in Preparation 13). 2.61 g of 5-[4-(2-oxobutoxy)ben- 
zyl]thiazolidine-2.4-dlone .(praf]^tf^ Preparation 95). 1.40 g of sodium cyanoborohydride and 

40 ml of anhydrous thethmoi uiM.fh&'fS^ crude product was purified by silica ge^ column chro- 
matography, using a gradient elution method, Wflh mixtures of ethyl acetate and ethanol in ratio^ ranging from 
1 : 0 to 10 : 1 by volume as the eluent It was then further purified by reverse phase column chromatography 
(using a 3 : 7 by volume mbcture of aoetonitrile and water as the eluent) as described in Examt>le 10, to give 
2.97 g of the title compound having a melting point of 49.5 to 52.8''C (softening). 

EXAMPLE 47 

5-{4^2-(5-3^Chlorophenoxymethyl-2-<>xooxazondln-3-yl)butO)cy]ben2yl}thiaz (Compound 
No. 1-191) 

A procedure similar to that described in Example 4 was repeated, except that 5.48 g of 5-{4-[2-(3-3*-clilor- 
ophenoxy-2-hydroxypropytamino)butoxy]benzyl}thiazoIidine-2.4-dione (prepared as described in Example 
46), 2.11 g of N,N'-carbonyldiimldazole and 60 ml of anhydrous dimethylformamide were used. The resulting 
crude product was purified by silica gel column chromatography, using a gradient elution method, with mixtures 
of ethyl acetate and hexane In ratios ranging from 2 : 3 to 2 : 1 by volume as the eluent It was then further 
purified by reverse phase column chromatography (using a 9 : 11 by volume mbcture of aoetonitrile and water 
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as the eluenl) as described in Example 10. to give 1.91 g of the title compound, melting at 150.5 to 154 4-c 
froma polar diastereomer and 1.90 g of the title compound having a melting point of 54.4 to 55.4'C (softeninoi 
from a less polar diastereomer. * '^'»»n/ 

EXAMPLE 48 

A procedure similar to that described in Example 36 was repeated, except that 250 mg of 5-f4-r2-f3.3- 
. *!fi^f (prepared as described in &canJ 

ple46). 102mg of N,N--tWocart>onyldiimldazoloand5ml of methylene chlorfde were used. The resulting?J3^ 
product was applied to a silica gel chromatography column, and was eluted using a 2 : 3 by volume mixture of 
etoyi acetate and hexane as the eluent It was then further purified by reverse phase column chromatography 
O^ing a 1 : 1 by volume mixture of acetonltrile and water as the eluent) as described in Example 10 to oive 
87 of the tide compound, melting at 54.1 to 56.0^. from a polar diastereomer and 85 n>g of the title cam- 
pound, melting at 57.7 to 59.0^. from a less pdar diastereomer. w wie iitie com- 

EXAMPt.E49 ' 

S-{4^2-(5.Phenoxymethvl-2-thioxooxaolidin-3 - yl)propoxylben2vl>thi^^ fCompound N» i. 

A procedure similar to that described in Example 36 was repeated, except that 205 mg of 5-{4-r2-f3-Dhe- 
"°^J-^f^"^^ (prepared as described In Ex^pie 3) 95 

mg of^N -thiorarbonyWamidazole and 5 ml of anhydrous dimethylformamide were used. The resultLg cnjde 
-^"f'^^.l'"^''^'*^^""*^^ column chromatography, ushga 1 : 1 byvolumembcture of hexane and ethyl 
acetate as the eluent. to gh^e 1 90 mg of the title compound having a meitins point of 53«C to 68»C (softening). 

EXAMPLE SO 

(a) A procedure similar to that described in Example 1 was repeated, except that 1.58 g of 5-r4-r2.f5-3-- 

chtorophenoxymethyl-2-oxooxa20lidin.3.yl)pentyloxy]benzyl}-3-triphenylmethylthiazolidinI.2 4-dione 
(less polar usomei) obtained as described in Preparation 100. 2 ml of trifluoroacetic add and 4 ,;nl of me- 

Sr dl^tel-^mrr^ '° mg of the title compound, melting at SO'C to 52-C from the less 

(b) A procedure similar to that described in Example 1 was repeated, except that 1 .45 g of 5-r4-r2-f5.3' 
d,lorophenoxyinethyl-2-oxooxazolldln-3-yl)pentylQxylbenzyl)-^^^ 

(polar isomer) obtained as described in Preparation 100. 2 ml of trifluoroacetic add and 4 ml of methylene 
^tonde were used, to give 314 mg of the title compound, melting at 53-C to 55«C from the polar diaster- 

EXAMPLE51 

(a) A procedure similar to that described in Example 1 was repeated, except that 0.92 g of SW:4-r2.f5.3-. 

IZ^^ PO'ar'fomer) [obtained as described in Preparation 101(a)]. 2 ml of trifluoroacetic acid and 4 ml 
of methylene chlonde were used, to give 145 mg of the tiUe compound, melting at 51«C to 53»C from the 
less polar diastereomer. ..••"••■« 

(b) A procedure similar to that described in Example 1 was repeated, except that 1.18 g of 5-f4-f2-f5-3' 
ch^orophenoxymeth>i-2-oxooxazolidin-3-y^ 

dione (polar eomer) [obtained as described in Preparation 101(b)]. 2 ml of trifluoroacetic add and 4 of 
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methylene chloride were used, to give 177 mg of the title compound, melting at 57*»C to 58*C from th 
polar diastereomer. .mine 

EXAMPLE 52 

S-{4-[2-(S-3^ Chlorophenoxymethyl-2-oxooxazofidin-3-yl)-2-methylpfDpoxy]ben zvntW 4.dionA 
(Compound No. 1-197) ' " ■ 

4 ml of methanol were added to 1.50 g of a mixture of 5-{4-[2-(5^'.chlorophenoxymethyl-2-oxooxazo!idin. 
3-yl)-2^ethylpropoxy]benzyl>-2.|mlnothlazolldln-4^ne and thtourea [obtained as described In Preparation 
111] and 15 ml of 6 N aqueous hydrochloric acid, and the mbcture was heated under reflux for 5 hours. At the 
end of this time, the reaction mbcture was neutralized by adding an aqueous solution of sodium hydrogencar. 
bonate. and the mbcture was extracted with ethyl acetate. The extract was washed with an aqupous solution 
of sodium chloride and dried over anhydrous sodium sulphate. The ethyl acetate was removed from the extract 
by evaporation under reduced pressure, and the resulting residue was applied to a silica gel chromatography 
column, and etuted using a 1 : 1 by volume mbcture of ethyl acetate and hexane as the eluent It was then further 
purified by reverse phase preparative high performance liquid chromatography [YMC-Pack ODS-A (trade 
name, manufactured by YMC Co.). using a 1 : 1 by volume mixture of acetonitrile and water as the eluent) to 
give 454 mg of the title compound, melting at 55-C to 58*C. 

EXAMPLE 53 

5-(443-(S>Phenoxymethyf -2H>xooxazolid!n-3>yDpropQxy1benzyl}thiaTO^ (Ocxniioun6 No. 1-49) 

A procedure similar to that described In Example 1 was repeated, except that 1,98 g of 5-{4.[3.(5.phenox- 
ymethy|.2K}xooxa2o!idin-3-y!)propo)Qr]benzyl^3-triphenylmethylth!a2dldine.^ (prepared as descri- 

bed In Preparation 115). 2 ml of trifluoroacetic acid and 4 ml of methylene chloride were used, to gh^e 1 18 g 
of the title compound, melting at 41 to 43%. 

EXAMPLE 54 

5-{4-[4-(5- 3*-Chlorophenoxymethyl-2-oxooxa2olidin-3-yl)butoxy]benzyl)thiazolidine>2,4>dione fCompound 
No. 1-200) 

A procedure similar to that described In Example 1 was repeated, except that 1.42 g of 5-{4-[4-(5-3'-chIor- 
ophenoxymethyl-2-oxooxazoIidin-3-yl)butoxy)benzyl}-3-triphenytmethylthlazoIldine-2,4-dione (prepared as 
described in Preparation 118). 2 ml of trifluoroacetic acid and 4 ml of methylene chloride were used, to give 
9 1 0 Rig of the title compound, melting at 40«C to 42*C. 

E)CAMPLE 55 ~ 

5-{4-[2-(2-3'-Chlorophenoxymethylmorphotirio)propoxy]benzyi)thiazoi!dine-2.4-dione (Compound No, 1-201) 

A procedure similar to that des<:ribed In Example 1 was repeated, except that 1.24 g of 5-{4-[2-(2-3*-chlor- 
ophenoxymethy1morphollno)propoxy]benzyl)-3-triphenylmethyithiazolidine-2,4-dione (prepared as described 
In Preparation 122), 4 ml of trifluoroacetic acid and 2 ml of methylene chloride were used, to give 181 mg of 
the title compound, melting at 51'C to 52'C. 

EXAMPLE 56 

^-W2'(3-7'-Phenylheptyloxy-2-hydroxypropylamino)propoxy]te (Compound No. 

A procedure similar to that described in Example 2 was repeated, except that 836 mg of 3-(7-phenylhep- 
tyloxy).2-hydroxypropylamine (prepared as described In Preparation 69). 800 mg of 5-[4-(2>oxopropoxy}ben- 
2yl]thia2olidine-2.4-dione. 540 mg of sodium cyanoborohydride and 50 ml of anhydrous methanol were used, 
to give 74 mg of the title compound having an Rf value of 0.21 (on silica gel thin layer chromatography, using 
a 5 : 1 by volume mbcture of ethyl acetate and ethanol as the developing solvent). 
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EXAMPLE 57 

S-[4«{2>[N-(3-3'-Chlon)phenoxy-2-hydroxypropyl>N«methylaminolpropoxy}ben2yqthi 
(Compound No. 1-2067 ' 

180 mg of parafonnaldehyde and 30 mg of 2-toluenesulphonic add were added to 300 mg of 5^4-[2'{Z' 
3-chlorophenoxy-2-hydroxyprapylamino)propoxy]benzyI}lhiazoIidine-2,4-dionQ (prepared as described in Ex- 
ample 2) in 20 ml of a 1 : 1 by volume mixture of toluene and dioxane, and the mixture was heated under reflux 
for 3 hours. The mixture was then stirred for 2 days, after which a further 180 mg of paraformaldehyde and 
30 mg of £-loluenesulphonic add were added, and the mixture was heated under reflux for 8 hours. At the end 
of this time, the solvent was removed from the reaction mixture by evaporation under reduced pressure. An 
aqueous solution of sodium hydrogencarbonate was added to the residue, and the mixture was extracted with 
ethyl acetate. The extract was washed with a saturated aqueous solution of sodium chloride and dried over 
anhydrous sodium sulphate. The ethyl acetate was removed from the extract by evaporation under reduced 
pressure, and the resulting residue was purified by reverse phase preparative high performance liquid chro- 
matography prMC-Pack ODS-A (trade name, manufactured by YMC Ca), using a 1 : 1 by volume mbcture of 
acetonitrile and water as the eluent}, to give 78 mg of the title compound having a melting point of 64X to 
SVC (softening). 

EXAMPLE 58 

5-{4-[2-(3-4*-phenylphenoxy-2-hydroxypropylamino)ethoxylbenzyl}thlazolidlne-2,4-dlone (Compound No. 1- 



A procedure similar to that described in Example 2 was repeated, except that 0.42 g of 3-(4-phenylphe- 
noxy)-2-hydroxypropylamine, 10 ml of absdute methand, 0.21 g of sodium cyanoborohydride and 0.52 g of 
6-[4-(2-oxoethoxy)ben2yOthla2olidine-2,4-dione were used, to give a crude product, which was then purified 
by silica gel column chromatography using a gradient elution method, with mbctures of ethyl acetate and me- 
thanol In ratios ranging from 1 : 0 to 3 : 1 by volume as the eluent, and subsequent reverse preparative high 
performance liquid chromatography [YMC-Pack ODS-A (trade name), using a mbcture of acetonitrile and water 
ranging from 3 : 7 to 7 ; 13 by vdume as the eluent], to give 222 nr>g of the title compound melting at 83«C to 
86*C. 

EXAMPl£ 59 

5-{4-[2-(5-4-phenylphenoxymethyl-2-thioxooxazoiidin3-yl)ethoxylbenzvl)thia 2olidine-2.4-dione (Compound 
No. 1-209) - . ^ ' 

.. A procedure similar to that described in Example 4 was repeated, except that 50 mg of 5-{4-[2-(3-4 -phe- 
ny!phenoxy-2-hydroxypropylamino)ethoxy]ben2yl}thia^lidine-2,4-dione, 1 ml of anhydrous methylene chlor- 
ide and 22 mg of N.N'-thlocartxjnyldiimidazole were used, to give a crude product which was then purified by 
reverse preparative high performance liquid chromatography [YMC-Pacl^ ODS-A, using a mbcture of acetoni- 
trile and water ranging from 1 : 1 to 11 ; 9 by volume], to give 42 mg of the title compound melting at 68*»C to 
70*C. 

PREPARATION 1 

3-Chlorophenoxymethyloxirane 

50 ml of a solution of 40.96 g of epibromohydrin in anhydrous dimethylfomiamide were added dropwise 
to a mixture of 35.70 g of 3-chlorophenol. 47.67 g of potassium carbonate and 200 ml of anhydrous dimethyl- 
formamide, and the mixture was heated at 62*C for 3.5 hours. At the end of this time, the dimethylformamide 
was removed from the reaction mbaure by evaporation under reduced pressure, and water was added to the 
resulting residue, which was then extracted with ethyl acetate. The extract was then washed with an aqueous 
sdution of sodium chloride and dried over anhydrous sodium sulphate. The ethyl acetate was removed from 
the extract by evaporation under reduced pressure, and the resulting residue was purified by silica gel column 
chromatography, using a 1 : 4 by volume mixture of ethyl acetate and hexane as the duent, to give 43.43 g of 
the title compound having an Rf value of 0.45 (on silica gel thin layer chromatography, using a 1 : 4 by volume 
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mixture of ethyl acetate and hexane as the developing solvent). 
PREPARATION 2 

S*(3-Ch!orophenoxynnethyl)»3-t-butoxycart)onytexa2ofidin-2-one 

2,18 g of sodium hydride (as a 55% by weight dispersion In mineral oil) were washed with hexane, 50 ml 
of dimethytformamlde were added, and then a solution of 13.3 g of dl-t-butyliminodlcarboxylate in 60 ml of di- 
methylformamlde was added dropwise to the mixture, ivhilst ice-oooling. When this addition was complete, a 
further 50 ml of dimethylformamide was added to the mixture. The reaction mixture was then stirred at the 
same temperature for 1 hour after which It was stirred at room temperature for 2 hours. At the end of this time, 
350 ml of dimethylfonnamide and then 9.2 g of 3-chlorophenoxymethyloxirane (prepared as described in Prep^ 
aratlon 1) were added to the reactton mixture. The mbcture was then stirred for 2 days at room temperature 
after which it was heated at 70*C for 3 hours. At the end of this time, the reaction mbcture was adjusted to a 
pH value of 4 by adding 2 N aqueous hydrochloric add, whilst ice-coonng. The solvent was then removed from 
the reaction mbcture by evaporation under reduced pressure, and water was added to the residue, which was 
then extracted with ethyl acetate. The extract was washed with an aqueous solution of sodium chloride and 
dried over anhydrous sodium sulphate. The ethyl acetate was then removed from the extract by evaporation 
under reduced pressure, and the resulting residue was purified by silica gel column chromatography, using a 
gradient elation method, with mbctures of ethyl acetate and hexane ranging from 1 : 3 to 3 : 1 by volume as 
the eluent, to give 9.80 g of the title compound, melting at 116.2*C to 124.0»C. 

PREPARATION 3 

5-(3-ChlorophenQxymethyDoxazolldin-2-one 

4 ml of trifluoroacetic acid were added, whilst ice-oooling, to a solution of 1.97 g of 5-(3-chlorophenoxy- 
methyl)-3-t-butoxycarf>ony!oxazolidln-2*one (prepared as described in Preparation 2) in 4 ml of anhydrous tet- 
- rahydrofuran, and the mbcture was stirred at room temperature for 1 hour. At the end of this time, the tetiahy- 
drofuran and trifluoroacetic acdd were removed from the reactbn mbcture by evaporation under reduced pres- 
sure, to give 1.23 g of the title compound having an Rf value of 0.43 (on silica gel thin layer chromatography, 
using ethyl acetate as the developing solvent). 

PREPARATION 4 

Ethyl 2'[5«(3-chlorDphenoxymethyl)-2-oxooxazondin-3-yllpropionate 

0.17 g of sodium hydride (as a 55% by weight dispersion In mineral oil) was washed with hexane. and then 
15 ml of dimethylformamide were added. A solution of 1;85 g of 5-(3-chlorophenoxymethyl)oxazolidirH2-one 
(prepared as described In Preparation 3) In 10 ml*of dimethylformamide was added dropwise to the mixture, 
whilst Ice-cooling, and then a further 50 ml of dimethylformamide was added to the rhbcture. The resulting mix- 
ture was stirred at room temperature for 2 hours. Subsequently, a solution of 1 .76 g of ethyl 2-bromopropionate 
In 5 ml of dtmethyiformamide was added to the reaction mbcture, whilst Ice-cooling, and the mbcture was stirred 
at room temperature for 1 hour. At the end of this time, the dimethylformamide was removed from the reaction 
mixture by evaporation under reduced pressure, and water was added to the resulting residue, which was then 
extracted with ethyl acetate. The extract was washed with an aqueous solution of sodium chloride and dried 
over anhydrous sodium sulphate. The ethyl acetate was removed from the extract by evaporation under re- 
duced pressure, and the resulting residue was purified by silica gel column chromatography, using a 1 : 1 by 
volume mbcture of ethyl acetate and hexane as the eluent, to give 1.05 g of the title compound having an Rf 
value of 0.38 (on silica gel thin layer chromatography, using a 1 : 1 by volume mixture of ethyl acetate and 
hexane as the developing solvent). 

PREPARATION 5 

2-r5-(3-Chlorophenoxymethyl)-2-oxooxazolidin-3-ynpropanol 

(a) 0.4 g of lithium borohydride was added, whilst Ice-cooling, to a solution of 2.95 g of ethyl 2-[5-(3-chior- 
ophenoxymethyl)-2-oxooxazolldin-3-yl]propionate (prepared as described In Preparation 4) in 25 ml of tet- 
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rahydrof uran. and then a mixture of 0.37 ml of methanol and 5 ml of tetrahydrof uran was added droowise 
to the resulting mixture. The reaction mixture %vas then stirred at room temperature for 2 hours At the end 
of this time, the tetrahydrofuran was removed from the reaction mixture by evaporation under reduced 
pressure, and an aqueous solution of sodium chloride was added to the resulting residue, which was then 
extracted with ethyl acetate. The extract was dried over anhydrous sodium sulphate. The ethyl acetate 
was then removed from the extract by evaporation under reduced pressure, and the resulting resfdue was 
recrystallized from ethyl acetate, to give 0.93 g of the title compound, melting at 114^0 to 115<»C. 
(b) 1.2 ml of a 26% w/v solution of tetrabutylammonium fluoride tn tetrahydrofuran were added whilst ice 
cooling, to a solution of 152 mg of 3-{2-t-butyldimethylsilyloxy.1.methylethyI^5-{3-chlorophenoxyme. 
thyf)oxazolidin.2-qne (prepared as described in Preparation 11) in 1 ml of anhydrous tetrahydrofuran and 
the mixture was stirred at room temperature for 1.5 hours. At the end of this time, a saturated aqueous 
solution of sodium chloride was added to the reaction mbcture, and the mixture was extracted with ethyl 
acetate. The extract was dried over anhydrous sodium sulphate. The ethyl acetate was removed from the 
extract by evaporation under reduced pressure, and the resulting residue was purified by silica gel column 
chromatography, using a gradient elution method, with mixtures of ethyl acetate and ethanol ranging fronr 
1 : 0 to 20 : 1 by volume as the eluent. to give 97 mg of the title compound, whose physico-chemical oroD- 
erties were the same as those of the product of Preparation 5(a). 

PREPARATION 6 

A mixture of 344 mg of tributylphosphine, 15 ml of anhydrous benzene. 654 mg of 5-(4-hydroxybenzv»-3- 
tnphenylmethy>tWazolldine.2.4-dlone and 429 mg of azodicaitonyJdiplperidine was stirred at room tempera- 
ture for 30 minutes. Subsequently, a solution of 500 mg of 2-[5-(3H*lorophenoxymethyO-2-oxooxazolidin-3. 
yHpropanoI (prepared as described in Preparation 5) in 10 ml of benzene was added to the mixture whidi was 

then stirred overnight At the end of this time, the soWent was removedffom the reaction mbcture by distinatlon 
under reduced pressure, and insolubles were removed by nitration. The resulUng filtrate was evaporated to 
dryness under reduced pressure, and theresulting residue was purified by silica gel column chromatography 
using a 2 :3 by volume mbcture of ethyl acetate and hexane as the eluent, to give 0.33 g of the title compound 
melting at 90.9*C to 94.0'C. "P"w»u. 

PREPARATION 7 

2-Bergvloxycarbonylaminopropanol 

31.3 ml of triethylamlne were added to a solution of 16.9 g of DL-alaninol In 100 ml of anhydrous tetrahy- 
drofuran. after which 1 GO g of benzyloxycarbonyl chloride (as a 30% to 35% wArsdution in toluene) were added 

Si'Tfi^'^^r.T?^'"^- temperature overnight At the end 

of this time, the tetrahydrofuran was removed from the reaction mbcture by evaporation under reduced pres- 
sure, and waterwas added to the resulting residue, which was then extracted with ethyl acetate. The extract 
was washed with an aqueous solution of sodium chloride and dried over anhydrous sodium sulphate The ethvl 
acetete was removed from the extract by evaporation under reduced pressure, and the resulting r^idue w^ 
thTlhl^!! gj column chrornatography. using a 2 : 1 by volume mbcture of ethyl acetate and hexane as 
the eluent, (o give 18.07 g of the title compound, melting at 52.2»C to 56.6'C. 

PREPARATION 8 

Benzyl N-(2-t-Butyldlinethylsllyloxy-1.methylethvl)carbamate 

A solution of 13.72 g of t-butyldimethylsilyl chloride in 50 ml of dimethylformamide was added dropwise 
whi St ice-coolmg. to a mixture of 1 6.0 g of 2-benzyloxycarbonyJaminopropanol (prepared as described in Preo^ 
aration 7) 12.39 g of imidazole and 150 ml of dimethylformamide. The mbcture was then stirred at room tenv 
perature for 6.5 houre. At Uie end of this time, the dimethylformamide was removed from the reaction mixture 
by evaporauon under reduced pressure, and waterwas added to the resulting residue, which was then extract- 
ed with ethyl acetate. The extract was washed with an aqueous solution of sodium chloride and dried over an- 
hydrous sodium sulphate. The ethyl acetate was removed from the extract by evaporation under reduced pres- 
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sure, and the resulting residue was purified by silica gel oolumn chromatography, using a 1 : 6 by volume m* 
ture of ethyl acetate and hexane as the eluent. to give 23.89 g of the title compound, melting at 68.0*»C to 



PREPARATION 9 



2-t-Butyldimethylsilyloxy-1-methylethylamine 

Hydrogen was introduced Into a mixture of 4.0 g of benzyl N-(2.t-butyIdimethyIsllyloxy-1-methylethyl)car- 
bamate (prepared as described In Preparation 8), 0.80 g of 10% w/w palladium^n-carbon and 40 ml of ethanol 
for 1 hour. At the end of this time, the atmosphere was replaced by nitrogen, the palladium-on-carbon was 
removed by filtration from the reaction mixture, and the filtrate was concentrated by evaporation under re- 
duced pressure, to give 1.88 g of the title compound having an Rf value of 0.27 (on silica gel thin layer chro- 
matography, using a 1 : 3 by volume mbcture of ethyl acetate and hexane as the developing solvent). 

PREPARATION 10 



1>(3-Chlorophenoxymethyl)-2-(2-t-butytdimethylsilyloxy-1-methyfethylamlno)ethano! 

A mixture of 1 .48 g of 2-t-butyldimethylsilyIoxy-1 -methylethylamine (prepared as described in Preparation 
9). 1.44 g of 3-chIorophenoxymethyIoxirane (prepared as described in Preparation 1) and ISml of ethanol was 
heated under reflux for 24 hours. At the end of this time, the ethanol was removed from the reaction mUture 
by evaporation under reduced pressure, and the resulting residue was puriHed by silica gel column chroma- 
tography, using a gradient elution method, with mbctures of ethyl acetate and ethanol In ratios ranging from 
1 : 0 to 10 : 1 by volume as the eluent, to give 1.53 g of the title compound having an Rf value of 0.30 (on silica 
gel thin layer chronrwitography. using a 10 : 1 by volume mbcture of ethyl acetate and ethanol as the developing 
solvent). 

PREPARATION 11 

3-(2-t-Butyldinfiethylsily!oxy-1-methylethyl)-S-(3-chlorophenoxymethyQoxa2d 

146 mg of N.N'*carbonyldiimldazole were added to a solution of 300 mg of 1-(3-chIorophenoxymethyl)-2- - 
(2.t-butyldimethylsilyloxy-1-melhyIethylamino)ethanoI (prepared as described in Preparation 10) In 5 ml of di- 
methylformamide, and then the mixture was stirred at room temperature overnight At the end of this time, the 
reaction mixture was purified by silica gel column chromatography, using a 1 : 4 by volume mbcture of ethyl 
acetate and hexane as the eluent. to give 287 mg of the title compound (a mbcture of diastereomors) having 
Rf values of 0.30. and 0.17 (on silica gel thin layer chromatography, using a 1 : 3 by volume mixture of ethyl 
acetate and hexane as the developing solvent). * 

PREPARATION 12 

3-(3-Chlorophenoxy>-2-hydroxypfopylazlde 

0.65 g of sodium azide and 3 ml of methyl formate were added to 12 ml of a solution of 0.37 g of 3-chIor- 
ophenoxymethyloxirane (prepared as described in Preparation 1) in an 8 : 1 by volume mixture of methanol 
and water, after which the mbcture was stirred whilst heating at 50*C for 9 hours. At the end of this time, the 
solvent was removed from the reaction mbcture by evaporation under reduced pressure, and water was added 
to the resulting residue, which was then extracted with ethyl acetate. The extract was dried over anhydrous 
sodium sulphate, and then the solvent was removed from the extract by evaporation under reduced pressure, 
to give 0.40 g of the title compound as a colourless oil * iaving an Rf value of 0.1 9 (on silica gel thin layer chro- 
matography, using a 1 : 4 by volume mixture of ethyl acetate and hexane as the developing solvent). 

PREPARATION 13 



3-(3-Chlorophenoxy)-2-hydroxypropylamine 

0.19 g of lithium aluminium hydride was gradually added, whilst ice-cooling and under a stream of nitrogen 
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gas. to a solution of 0.39 g of 3.(3-chIorDphenoxy)-2.hydroxypropyIazide (piBpared as described in Preparation 
12) in 5 ml of anhydrous tetrahydiofuran. The mixture was then stirred for a further 1.5 hours under the same 
conditions, after which excess lithium aluminium hydride was decomposed by adding water. Insolubles were 
then rennoved by filtration from the reaction mixture, using a Celite (trade name) filter aid. and the filtrate was 
dned over anhydrous sodium sulphate. The solvent was then removed from the reaction mixture by evaporation 
under reduced pressure, to give 0.1 5 g of the title compound as white crystals, melting at 55'C to 58"C. 

PREPARATION 14 
3-Phenoxy-2-hydro3<ypropylazide 

A procedure similar to that described in PreparaUon 12 was repeated, except that 1.00 g of phenoxyme- 

thyIoxirane.1.94gof sodium azide, 10ml of nriethyl formate and 45 ml of an8:1 by volume mixture of m 
and water were used, to ghre 1.30 g of the title compound as a pale yellow oil having an Rf value of 0 26 (on 
silica gel thin layer chramatDgraphy. using a 1 : 4 by volume mixture of ethyl acetate and hexane as the de 
veloping solvent). 

PREPARATION 15 

3-Phenoxy-2-hydroxypropylamine 

A procedure similar to that described in Preparation 13 was repeated, except that 1.17 g of 3-phenoxy.2. 
hydroxypropylazlde (prepared as described in Preparation 14). a46 g of lithium aluminium hydride and 20 ml 
of anhydrous fatrahydrofuran were used, to give 1.09 g of the title compound, melting at 82»C to 84«C. 

PREPARATION 16 

3-Phenyl*2-hydroxypropyla2ide 

A procedure similar to that described In Preparation 12 was repeated, except that 5 g of {±U2 S-epoxy 
propyObenzene, 12.1 g of sodium azide, 60 ml of methyl formate and 270 ml of an 8 : 1 by volume mbcture of 
methanol and v^ter were used, to give 6.03 g of the title compound as a colourless oil having an Rf value of 
0^ (on silica gel thin layer chromatography, using a 1 : 4 by volume mixture of ethyl acetate and hexane as 
the developing solvenQ. u nc^one as 

PREPARATION 17 

3>Phenyl«2-hydroxy propyl amine 

A procedure similar to that described in Preparation 13 was repeated, except that 6.0 g of 3.phenyl-2-hy. 
dfoxypropylazide (prepared as described in Preparation 16), 2.6 g of lithium aluminium hydride and 300 ml of 
anhydrous tetrahydrofuran were used, to give 5.26 g of the title compound, melting at 64X to 66«C. 

PREPARATION 18 

5>[4-(2-Oxopropvlthio)benzyl]thiazolidine-2.4-dione 

*K on^ ? of so<*ium hydride (as a 55% by weight dispereion in mineral oil) were washed with toluene, and 

in 20 ml of dimethylformamlde was then added dropwise to the mixture, whilst Ice-cooling, and the resulting 
"^1^ ^^^^"^ "^"^ temperature for 30 minutes. At the end of this time. 1 .69 ml of bromoacetone were 
added to the reaction mixture, whilst ice-cooling, and the mixture was stirred at room temperature for 2 hours 
The reaction mfacture was then left to stand overnight, after which the dimethylformamlde was removed by 
evaporation under reduced pressure. Water was added to the resulting residue, and the mUture was adjusted 
^^Jf""^ within the range from 2 to 3 by the addition of 1 N aqueous hydrochloric add and then extracted 
with ethyl acetate. The extract was washed wiUi a saturated aqueous solution of sodium chloride and dried 
over anhydrous sodium sulphate. The ethyl acetate was removed from the extract by evaporation under re- 
duced pressure, and the resulting residue was purified by silica gel column chromatography, using a 2 : 3 by 
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volume mixture of ethyl acetate and hexane as the eluent, to give 1.68 g of the title compound, melting at SG'^C 
to 102«C. 

PREPARATION 19 

5 

5-[4-(2,2»diethoxyethoxy)benzyl]thia2olidine-2,4-'dione 

260 mg of sodium hydride (as a 55% by weight dispersion in mineral oil) was washed with toluene, and 
then 5 ml of dimethylformamide were added. 530 mg of 5-(4-hydroxybenzyl)thiazolidine-2,4-dione were added 

10 to the resulting mixture, whilst ice*oooling, and the mixture %vas then stirred at room temperature for 30 minutes. 
At the end of this time, 0.73 ml of bromoacetaldehyde diethyl acetal was added to the reaction mbcture, whilst 
ice-coding, and the mixture was stirred at 50**C for 3 hours. The dimethylformamide was then removed by 
evaporation under reduced pressure. Water was added to the resulting residue, and the mixture was adjusted 
to a pH within the range of from 2 to 3 by the addition of 1 N aqueous hydrochloric acid and then extracted 

IS with ethyl acetate. The extract was washed with a saturated aqueous solution of sodium chloride and dried 
over anhydrous sodium sulphate. The ethyl acetate was removed from the extract by evaporation under re- 
duced pressure, and the resulting residue was purified by silica gel column chromatography, using a 1 : 2 by 
volume mixture of ethyl acetate and hexane as the eluent, to give 600 mg of the title compound having an Rf 
value of 0.46 (on silica gel thin layer chromatography, using a 1 : 2 by volume mixture of ethyl acetate and 

20 hexane as the developing solvent). 

PREPARATION 20 

S-[4-(2-Oxoethoxy)benzyl]thiazolldlne'2,4-dione 

25 

10.07 g of 5-[4-(2,2-diethoxyethoxy)benzyi]thlazdlidine-2,4-diohe (prepared as described In Preparation 
19) were dissoh^ed In 80 ml of tetrahydrofuran, and then 20 ml of 6 N aqueous hydrochloric acid were added 
to the resulting solution. The mbcture was then left to stand at room temperature ovemighL At the end of this 
time, the solvent was removed from the reaction mbcture by evaporation under reduced pressure, and water 

30 was added to the resulting residue, which was then 6xtFac:ted with ethyl acetate. The extract was dried over 
anhydrous sodium sulphate. The ethyl acetate was removed from the extract by evaporation under reduced 
pressure, and the resulting residue was purified by silica gel column chromatography, using a 3 : 2 t>y volume 
mixture of ethyl acetate and hexane as the eluent, to give 5.92 g of the title compound having an Rf value of 
0.37 (on sillcsi gel thin layer chromatdgraphy, using a 2 : 1 by volume mbcture of ethyl acetate and hexane as 

35 the developing solvenQ. 

PREPARATION 21 

2-[5-(3-Ghlorophenoxymethyl)-2-oxooxazolidin-3'><]propanol , 

40 

1.2 ml of a 1.0 M solution of tetrabutyl ammonium fluoride In tetrahydrofuran were added dropwise to a 
solution of 152 mg of 3>(2-t-butytdimethylsilyloxy-1-methylethyl)-5-(3-chlorophenoxymethy1)oxazoIidin-2-one 
(prepared as descrit>ed in Preparation 11) in 1 ml of tetrahydrofuran, whilst Ice-cooling. The mbcture was then 
stirred at room temperature for 1.5 houra. At the end of this time, water and sodium chloride were added to 

45 the reaction mbcture, and the mbcture was extrac:ted with ethyl ac:etate. The extract was dried over anhydrous 
sodium sulphate, and then the ethyl acetate was removed from the extrac^t by evaporation under reduced pres< 
sure. The resulting residue was purified by silica gel cx)lumn chromatography, using a gradient elution method, 
with mbctures of ethyl acetate and ethanol in ratios ranging from 1 : 0 to 20 : 1 by volume as the eluent, to give 

, 97 mg of the title compound having an Rf value of 0.28 (on silica gel thin layer chromatography, using ethyl 

so acetate as the developing solvent). 

PREPARATION 22 
(S>-3-CK>orophe noxymethyloxirane 

55 

5.22 g of diethyl azodicarboxylate were added dropwise to a mixture of 2.57 g of 3-chlorophenol, 7.86 g 
of triphenylphosphtne and 30 ml of anhydrous benzene, and the mixture was stirred at room temperature for 
1 hour. 2.01 g of (R)-glycidol were then added dropwise to the mbcture, and the resulting mixture was left to 
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Stand at room temperature for 14 hours. At the end of this time, benzene was removed from the reaction mature 
by evaporation under reduced pressure, and the resulting residue was purified by silica gel column chroma- 
tography, using a 1 : 3 by volume mixture of ethyl acetate and hexane as the eluent, to give 3.11 g of the title 
compound having an Rf value of 0.42 (on silica gel thin layer chromatography, using a 1 : 3 by volume mucture 
of ethyl acetate and hexane as the developing solvent). 

PREPARATION 23 



(R)-2-Benzyloxycarbonylaminopropanol 

11.42 g of benzyloxycarbonyl chloride were added dropwise to a mbcture of 5.00 g of D-alaninol. 18 49 g 
of potassium carbonate. 15 ml of ethyl acetate and 15 ml of water, and the mixture was stirred at room tem- 
perature for 1.5 hours. At the end of this time, the ethyl acetate layer was separated, and the aqueous layer 
was extracted with ethyl acetate. The ethyl acetate layer and the extract were combined, dried over anhydrous 
sodium sulphate and then concentrated by evaporation under reduced pressure. The crude crystals which pre- 
cipitated were collected by filtration and washed with hexane. to gWe 13.68 g of the title compound meltinq 
at 78*C to 80"C. , • » 

PREPARATION 24 

Ben^ N-t2-t-Butyldimethylsnyloxy-1(R)-methytethyllcarfaamate 

' c 

A procedure similar to that described in Preparation 8 was repeated, except that 12.54 g of (R)-2-benzy- 
loxycarbonylamlnopropanol (prepared as described in Preparation 23). 9.97 g of t-butyldimethylsilyl chloride. 
4.90 g of imidazole and 150 ml of anhydrous dimethylformamide were used, to give 16.43 g of the Utie com^ 
pound having an Rf value of 0.54 (on silica gel thin layer chromatography, using a 1 : 4 by volume mfoctuie of 
ethyl acetate and hexane as the developing sohrent). 

PREPARATION 25 



2>t-ButyldimethylsHyloxy-1 (Ry-methylethylanrine 

A procedure similar to that described in Preparation 9 was repeated, except that 16.4 g of benzyl f|*-I2-t- 
butyldimettiylsilyloxy-l (R).methylethyl] cart>amate (prepared as described In Preparation 24), 3.5 g of 1 0% wAw 
palladium-on-carbon and 1 00 ml of ethanol were used, to give 8.55 g of the title compound having an Rf value 
of 0.27 (on silica gel thin layer chromatography, using a 1 : 3 by volume mixture of ethyl acetate and hexane 
as the developing solvent) and having [ak = -10.1" (methanol, c = 1,155). 

PREPARATION 26 



1(S)-(3-Chio rophenoxymethyl>-2-(2>t-butyldlmethylsllyfoxy-1(R>-methylethylamino)et 

' M procedure similar to that described in Preparation 10 was repeated, except that 1.48 g of 2-t.butyldime- 
thylsllyloxy-1(R>.methylethylamlne (prepared as described In Preparation 25). 0.72 g of (S)-3-chlorophenox- 
ymethyloxirane (prepared as described in Preparation 22) and 10 ml of absolute ethanol were used, to give 
1.00 g of the title compound having an Rf value of 0.24 (on silica gel thin layer chromatography, using ethyl 
acetate as the developing solvent) and having [at = -14.3* (methanol, c = 1.025). 

PREPARATION 27 



3-r2-t-Butyid imethylsilyloxy*1(R)-methylethyl]-5(S)-(3-chlorophenoxymethyl)oxazolidin-2-one 

A procedure similar to that described in Preparation 11 was repeated, except that 0.92 g of 1(S)-(3-chIor- 
ophenoxymethyl).2-I24-butyldimethylsilyloxy-1(R>-methylethylamino]ethanol (prepared as described in Prep- 
aration 26). 0.48 g of N.N'-cari3onyldiimidazole and 10 ml of anhydrous dimethylformamide were used, to give 
0.92 g of the title compound having an Rf value of 0.25 (on silica gel thin layer chromatography, using a 1 : 2 
by volume mixture of ethyl acetate and hexane as the developing solvent) and having [aln = +34.1* (methanol 
c = 0.960). 



78 



EP 0 678 511 A2 

hexane as the developing solvent) and having [ah - ^SJ"" (methanol, c = 1.040). 
PREPARATION 34 

1(R)^3-Chlorophenoxymethyl)-2-[2-t-butyldimethyl3ilyioxy-1(SVmethylethylam!no]ethano[ 

A procedure similar to that described In Preparation 10 was repeated, except that 1.51 g of 2-t-butyldime* 
thyldilyloxy-1(S)-methyfethyfamine (prepared as described fn Preparation 33), 0,74 g of (R)-3*chlorophenox- 
ymethyloxirane (prepared as described in Preparation 30) and 10 ml of absolute ethanol were used, to give 
0.88 g of the title compound having an Rf value of 0.24 (on silica gel thin layer chromatography, using ethyl 
acetate as the developing soh^ent) and having [ah ^ -»'15.1* (methanol, c « 1.075). 

PREPARATION 35 

3-[2-t-Butytdimethylsnyloxy«1(S)-methylethyll5(R)-(3-chlorophenoxynrTethyt)oxazolidin--2-one 

A procedure similar to that described In Preparation 1 1 .was repeated, except that 0.82 g of 1 (R)-(3-chlor- 
ophenoxymethyl}-2-l2-t-butyldimethylsilyloxy-1(S>-methyl6thylamino]ethanol (prepared as described in Prep- 
aration 34), 0.43 g of N^N'-cart)onyldilmldazole and 10 ml of anhydrous dimethylformamide were used, to give 
0.85 g of the title compound having an Rf value of 0.25 (on silica gel thin layer chromatography, using a 1 : 2 
by volume mbcture of ethyl acetate and hexane as the developing soh^ent) and having [a]o = -33.4"* (methanol 
c= 1.040). 



PREPARATION 36 



2(S)4S(R)-(3-X^lorophenoxymethyl)*2'axooxa20fidin-3-ynpfOpanol 

A procedure similar to that described in Preparation 5 was repeated, except that 0.78 g of 3-[2-t-butyldi- 
methylsIlyloxy-1(S)-methylethyl>5(R)-(3-chlorophenoxymethyOaxazolldin-2-^^ (prepared as described in 
Preparation 35), 5.85 ml of tetrabutylanunonium fluoride (26% w/v in tetrahydrof uran) and 1 0 ml of anhydrous 
tetrahydrofuran were used, to give 0.52 g of the title compound, melting at 92^C to 94^*0 and haying [aJo = - 
47.8*' (methanol, c = 0.980). 

PREPARATION 37 

5-^4^2(SH5(R)-(3-Chlo^ophenoxymethyi)^2H3xooxazolidin^3«yl]p^opoxy)ben2yl^3-triphenylmethylthiazoli- 
din6-2,4«dione 



A procedure similar to that described in Prepatation 6 was repeated, except that 0.46 g of 2(S)-[5(R)-(3- 
chlorophenoxymethyl)-2-oxooxazolidin-3-yl]propanol (prepared as described In Preparation 36), 0.90 g of 5- 
(4-hydroxybenzyl)-3-tripheny1methyfthIazolldine-2,4-dlone, 0.39 g of tributytphosphlne. 0,49 g of azodlcarbo- 
nyldipiperidine and 30 ml of anhydrous t>enzene were used, to give 0.79 g of the title compound having an Rf 
value of 0.26 (on silica gel thin layer chromatography, using a 1 : 1 by volume mixture of ethyl acetate and 
hexane as the developing solvent) and having [a]o ~ - 35.3* (methanol, c - 1.015). 

PREPARATION 38 

1(SH3-ChlorophenoxymethyD-2-(2*t-butyldlmethylsliyloxy»1(S)-methy!ethylamino)ethanol 

A procedure similar to that described in Preparation 1 0 was repeated, except that 2.00 g of 2-t-butyldime- 
thylsilyloxy-1(S)-methylethylamine. 1.92 g of (S)-3-chlorophenoxymethyloxirane (prepared as described in 
Preparation 22) and 20 ml of ethanol were used, to give 2.22 g of the title compound having an Rf value of 
0.24 (on silica gel thin layer chromatography, using ethyl acetate as. the developing solvent) and tiaving [a]o 
= +14.7* (methanol, c = 0.995). 
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PREPARATION 26 

2(RH5(S>-(3-ChlorDphenoxymethyl)^2-oxooxazolidin-3-yl]propanol 

A procedure similar to that described in Preparation 5 was repeated, except that 0.88 g of 3.(2-t-bulyldi- 
methylsiIyloxy-1(R).methyleth>^).5(S)-(3-chIorophenoxymethyl)Qxa2ond^ (prepared as described in 

Preparation 27). 6.6 ml of tetrabutylammoniuin nuoride (26% wA^ in teliahydrofuran) and 10 ml of anhydrous 
tetrahydrofuran were used, to give 0.58 g of the title compound having an Rf value of 0.45 (on silica gel thin 
|^®y^^™"^tography. using ethyl acetate as the developing solvent) and having £a]o = +45.6« (methanol, c = 

PREPARATION 29 

S-{4-[2(RH5(S)-(3-Ghiorophenoxymethyf)- 2 ^xooxazoli^ 

o in6-2,4-dion6 ' 

A procedure similar to that described In Preparation 6 was repeated, except that 0^2 g of 2(R).rs(S).(3 
«hlorophenoxymethyl)-2-oxooxazolidin-3-yl]propanol (prepared as deserit>ed in Preparation 28). 1 01 oof s 
-(4-hydroxybenzy0.3-triphenylmethyrtthlazolldlne.2.4^lone. 0.44 g of tributylphosphlne. 0.55 g of a^dlcarbo- 
«3rtdipipendine and 30 ml of anhydrous t>enzene were used, to give 1.02 g of the title compound having an Rf 
value of 0.26 (on silica gel thin layer chromatography, using a 1 : 1 by volume mbcture of ethyl acetate and 
hexane as the developing solvent) and having [a]o = ♦35.9» (methanol, c = 1.000). 

PREPARATION 30 
(R)-3-ChlorophenoxYmethyloxirane 

>. ^.'^P™^"'*?'"^'*'*® that <le««ri'>ed In Preparation 22 was repeated, except that 5.1 4 g of 3^lorophenol 
4.44 g of (S)-glycidol. 15.72Q of triphenylphosphine, 10.44 g of diethyl azodicarboxylate and 50 ml of anhydrous 
benzene were used, to give 6.43 g of the title compound having an Rf value of 0.42 (on silica gel thin layer 
Chromatography, using a 1 : 3 by volume mbcture of ethyl acetate and hexane as the developing solvent). 

PREPARATION 31 

(S>-2-Benzyloxycarfaonylaniinopropanol 

ml of/^n'^tlJ^ similar to that described in Preparation 7 was repeated, except that 14.55 g of L-alaninol. 126 
ml of a 30 . 35% wAv solution of benzyloxycarbonyl cNoride In toluene. 29.6 ml of triethylamine~and 100 ml of 
anhydrous tetrahydrofuran were used, to give 8.15 g of the title compound, melting at79-C to 8b«C. 

■ ■PREPARATION 32 

Benzyl N-l2 -t-ButytdimethylsMyloxv-1 (S)methylethyllcarbamate 

A procedure similar to that described in Preparation 8 was repeated, except that 7.00 g of (S)-2-benzylox. 
^^^^^^"^^^ (prepared as described in Preparation 31). 6.03 g of t-butyldimethylsilyl chloride. 5.45 
g of imidazole and 100 ml of anhydrous dimethytformamlde were used, to give 10.52 g of the title compound 

?1 °^ "'"^ '^y^' chromatography, using a 1 : 7 by volume mbrture ofethyl 

acetate and hexane as the'developing solvent). 

PREPAiWION 33 

2-t-Butyldln>ethytsllyloxy-1(S)-methylethylamine 

. K ^ described in Preparation 9 was repeated, except that 10.22 g of benzyl N-f2- 

t-butyld,methylsilyloxy-1(S)^ethylethyl]carbamate (prepared as described in Preparation 32) 2.00 q of"To% 

Ti^. ^-^^ fl °^ """PO""^ having an Rf 

value of 0.27 (on s.l.ca gel thin layer chromatography, using a 1 : 3 by volume mixture of ethyl acetate and 
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PREPARATION 39 



3-[2-t-Butyldimethylsilyloxy-1(S)-methylethyn5(SH3-chlorophenoxy^ 

A procedure similar to that described in Preparation 11 was repeated, except that 2.06 g of 1 (S}-(3-chloro 
phenoxymethyl)-2-I2-t-butyldimethy(silyIoxy-1(S)-methy1ethylamino]ethanol (prepared as described in Prep- 
aration 38), 1.07 g of N,N*.carbonyldiimidazole and 20 ml of anhydrous dimethylformamide were used to give 
2.11 g of the title compound having an Rf value of 0.18 (on silica gel thin layer chromatography, using a 1 : 4 
by volume mbcture of ethyl acetate and hexane as the developing solvent) and having (a]o = +51.7" (methanol 
c=1.03). • \ . 



PREPARATION 40 



2(S)-[S(S)-(3-ChlorQphenoxymethyl)-2-oxooxazolidin-3-ynpfopanol 

A procedure similar to that described in Preparation 5(b) was repeated, except that 2.00 g of 3-[2.t-butyi. 
dlmethylsily!oxy-1(S).methylethylh5(S>(3^lorophenoxymethyl)oxazolldin-2H)ne (prepare as described In 
Preparation 39). 15 ml of tetrabutylammonlum fluoride (26% w/v In tetrahydrofuran) and 20 ml of anhydrous 
tetrahydfofuran were used, to give 0.85 g of the title compound, melting at 67«C to 70«C and having falo = 
+57.0- (methanol, c = 1.055). 



PREPARATION 41 



S44>^2(SHS(SH3>Chlorop henoxymethvl)-2-oxooxa2olidln-3-yllprppoxylben2^^ 

dine-2,4*dlone 

A procedure simitar to that described In Preparation 6 was repeated, except that 405 mg of tributytphos- 
phine. 25 ml of anhydrous benzene, 700 mg of 2(SH5(S).(3.chlorophenoxymethyl).2-oxooxazolldin-3-ylJprop. 
anol (prepared as described In Preparation 40), 505 mg c^azodicarbonyfdlplperidine and 745 mg of 5-(4-hy- 
droxyben^)-3-triphenyln\ethyithlazolldine-2.4-dione were used, to give 340 mg of the titie compound, melting 
at 80<»C to 84«C and hav'ng [a]o = +25.9<» (metiianol. c - 0.96). 

PREPARATION 42 

1(R)-(3-Chlorophenoxymethyl)-2-(2-t-butyldimethylsily1o)cy-1(R)-methy1ethyiamino)ethanol 

A procedure similar to that described in Preparation 10 was repeated, except that 3.00 g of 2-t-butyldime- 
thylsllyloxy-1(R>.methylethylamlne, 2.95 g of (R)-3-chlorophenoxymethyloxlrane (prepared as described In 
Preparation 30) and 30 ml of etiianol were used', to give 3.73 g of . the title compound having an Rf value of 
0.23 (on snica gel thin layer chromatography, using ethyl acetate as the developing solvent) and having [a]o 
= -15.6« (methanol, c = 0.990). 



PREPARATION 43 



3«[2-t-Butyidimethylsnyloxy-1(R)-methvlethyt]r5(R)-(3-chlorophenQxymethyl)oxazolidin-2-one 

A procedure simllar-to that described In Preparation 11 was repeated, except that 3.45 g of 1(R)-(3.chlor- 
ophenoxymethyI>-2-(2-t-butyldimethylsily!oxy-1(R>-methylethylamino)ethanol (prepared as described in Prep- 
aration 42), 1.78 g of N,N*-carfoonyldiimidazo!e and 30 ml of anhydrous dimethylformamide were used, to give 
3.52 g of the title compound having an Rf value of 0.74 (on silica gel thin layer chromatography, using a 1 : 1 
by volume mixture of ethyl acetate and hexane as the developing solvent) and having [aJo = -53.3* (methanol 
c= 1.020). 

PREPARATION 44 

2(R>-[5(R)-(3-Chlorophenoxymethyl)-2-oxooxazolidin-3-yl]propanol 

A procedure similar to that described in Preparation 5(b) was repeated, except that 3,25 g of 3-[2-t-butyl- 
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dimethylsiIyloxy-1(R)-melhylethyl>5(R)-(3K^^ (prepared as described in Prep- 

aration 43). 24 ml of tetrabutylanimonium fluoride (26% w/v in tetrahydrof uran) and 30 ml of anhy<lrous tetrahydro- 
f uran were used, to give Z2Q g of the tiUe compound, melting at 76^C to 78«C and having [at = -65 4" (methanol 
c= 1,060), 



PREPARATION 45 



S>r4{2(R)>r5(R)-(3-Chlo rophenoxymethyl)-2-^xooxazolidin-3-ynpropoxy>benryl^3-trip 

dlne«2,4>dione • * 

A procedure similar to that described in Preparation 6 was repeated, except that 526 mg of tributylphos- 
phlne, 25 ml of anhydrous benzene. 900 mg of 2(R)-[5{R>-(3-chlorophenoxymethyl)-2<)xooxazolidin-3-y|lprop- 
anol (prepared as described in Preparation 44), 656 mg of azodlcarbonytdipiperidlne and 1.21 g of 5-(4.hy. 
droxybenzyl)-3-triphenyImethylthlazoIldine.2.4-dione were used, to give 0.65 g of the title compound melting 
at 74"C to 81«C and having [a]o = -29.0» (methanol, c = 1.000), 

PREPARATION 46 

Benzyloxymethyloxlrane 

.4.03 g of sodium-hydride (as a 55% by weight dispersion in mineral oil) were washed with hexane, and 
then 200 ml of anhydrous dimethyfformamlde were added. 20 g of anhydrous benzyl alcohol were then added 
dropwise, whilst Ice-cooling. The resulting mature was stirred at room temperature hour, after which 15 2 
ml of epibromohydrin were added dropwise to the reaction mbcture, whilst foe^^oling. The resulting mixture 
was stirred for 1.5 hours and then left to stand overnight At the end of this time, dimethylformamide was re- 
moved from the reaction mixture by evaporation under reduced pressure, water was added to the resulting 
residue, and the mixture was extracted with ethyl acetate. The extract was then washed with an aqueous sol- 
ution of sodium chloride and dried over anhydrous sodium sulphate. The ethyl acetate was removed from the 
extract by evaporation under reduced pressure, and the resulting leskfue was purified by silica gel column 
chromatography, using a gradient elution method, with mbctures of ethyl acetate and hexane ranging from 1 : 
6 to 1 : 5 by volume, to give 1 3 g of the title compound having an Rf value of 0,39 (on silica gel thin layer chro^ 
matography. using a 1:5 liy volume mixture of ethyl acetate and hexane as the developing solvent). 

PREPARATION 47 



3-Benzyloxy-2-hydroxypropy!azide 

A procedure similar to that described In Preparation 12 was repeated, except that 4.92 g of benzyloxyme- 
thyloxlrane (prepared as described in Preparation 46), 160 ml of an 8 : 1 by volume mixture of methanol and 
water, 9.75 g of sodium azide and 40 ml of methyl forirfate were used, to give 5.7 g of the title compound having 
an Rf value of 0.22 (on silica gel thin layer chromatography, using a 1 : 5 by volume mbcture of ethyl acetate 
and hexane as the developing solvenQ as a pale yellow oil. 

PREPARATION 48 



3-Benzyloxy-2-hydroxypropylamine 

A procedure similar to that described in Preparation 13 was repeated, except that 5.7 g of 3.benzyIoxy-2- 
hydroxyprapylazide (prepared as described in Preparation 47), 2,09 g of Othium aluminium hydride and 250 ml 
of anhydrous tetrahydrof uran were used, to give 3.5 g of the title compound as white crystals, melting at 72-C 
to 74®C, 



PREPARATION 49 



5-Phenylpentyloxymethyloxirane 

A procedure similar to that described in Preparation 46 was repeated, except that 5 g of 5-phenyf-1-pen- 
tanol. 4.99 ml of epibromohydrin, 1.31 g of sodium hydride (as a 55% by weight dispersion in mineral oil) and 
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80 ml of anhydrous dimethylformamide were used. The resulting crude product was purified by silica oel coi 
umn chromatography, using a 1 : 6 by volume mixture of ethyl acetate and hexane as the eluent to qiv 4 
g of the title compound as a colourless oil having an Rf value of 0.49 (on silica gel thin layer chromatooranh 
using a 1 : 4 by volume mbcture of ethyl acetate and hexane as the developing solvent). 

PREPARATION SO 

3-(5-Phenylpentyloxy)-2-hydroxypropylazide 

A procedure similar to that described in Preparation 12 was repeated, except that 4.0 g of 5-phenylpen 
tyloxymethyloxirane (prepared as described in Preparation 49), 5.9 g of sodium azide, 160 ml of an 8 • 1 by 
volume mixture of methanol and water and 40 ml of methyl fonnate were used, to give 4.5 g of the title conv 
pound as a pale yellow oil having an Rf value of 0.25 (on silica gel thin layer chromatography, using a 1 - 4 by 
volume mbcture of ethyl acetate and hexane as the developing solvent). 

PREPARATION 51 

3'(5-Phenylpentyloxy)«2'hydroxypropy!amine 

Aprocedure similar to that described In Preparation 13 was repeated, except that 4.5 g of 3-(5-phenyIpen. 
tyloxy)-2.hydrQxypropyla2ide (prepared as described in Preparation 50), 1 .3 g of lithium aluminium hydride and 
250 ml of anhydrous tetrahydrof uran were used, to give 4.3 g of the title compound as a pale yellow oil having 
an Rf value of 0.09 (on silica gel thin layer chromatography, using a 10 : 2 : 1 by volume mixture of ethyl acetate 
ethanol and triethylamine as the developing solvent). 

PREPARATION 52 

3-Phenylpropoxymethyfoxlrane 

A procedure similar to that described in Preparation 46 was repeated, except that 8 g of 3-phenyl-1-prop- 
and. 9.64 ml of epibromohydrin, 2.56 g of sodium hydride (as a 55% by weight dispersion In mineral oil) and 
100 ml of anhydrous dimethylfomiamide were used. The resulting crude product was purifled by silica gel col- 
umn chromatography, using a 1 : 6 by volume mbcture of ethyl acetate and hexane as the eluent. to give 7.2 
g c)f the title compound as a colourless oil having an Rf value of 0.36 (on sHIca gel thin layer chromatography, 
using a 1 : 5 by volume mbcture of ethyl acetate and hexane as the developing solvent). 

PREPARATION 53 

3-(3>Phenylpropoxy)-2-hydroxypropytazide 

A procedure similar to that described In Preparation 12 was repeated, except that 5.77 g of 3-phenylpro- 
poxymethyloxirane (prepared as described in Preparation 52), 9.75 g of sodium azide. 160 ml of an 8 : 1 by 
volume mixture of methanol and water and 40 ml of methyl fonmate were used, to give 6.6 g of the title com- 
pound as a pale yellow oil having an Rf value of 0.27 (on silica gel thin layer chromatography, using a 1 : 5 by 
volume mbcture of ethyl acetate and hexane as the developing solvent). 

PREPARATION 54 

3-(3-PhenylpropoxyV2«hydroxypropylamlne 

A procedure similar to that described in Preparation 13 was repeated, except that 6,5 g of 3-(3-phenylpro- 
poxy)-2-hydroxypropyla2ide (prepared as described in Preparation 53), 2.1 g of lithium aluminium hydride and 
250 ml of anhydrous tetrahydrofuran were used, to give 6 g of the title compound as a pale yellow oil having 
an Rf value of 0.09 (on silica gel thin layer chromatography, using a 10 : 2 : 1 by volume mixture of ethyl acetate, 
ethanol and triethylamine as the developing solvent). 
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PREPARATION 55 



2-Phenylethoxymethyloxifane 

A procedure similar to that described in Preparation 46 was repeated, except that 4.28 g of 2-phenyletha- 
nol. 1.68 g of sodium hydride (as a 55% by weight dispersion in mineral oil). 4.1 ml of epibromohydHn and 100 
ml of anhydrous dimethylformamide were used. The resulting crude product was purified by silica gel column 
chromatography, using a 8 : 1 by volume mixture of hexane and ethyl acetate as the eluent. to give 4 68 o of 
the tiUe compound as a colourless oil having an Rf value of 0.77 (on silica gel thin layer chromatography usino 
a 2 : 1 by volume mixture of hexane and ethyl acetate as the developing solvent). " >- i' n 

PREPARATION 56 

3-(2-PhenylethoxY)-2-hydroxypropylazkle 

A procedure similar to that described in Preparation 12 was repeated, except that 4.50 g of 2.phenylethox- 
ymethyloxirane (prepared as described in Preparation 55). 8.20 g of sodium azido. 45 ml of methyl formate 
and 180 ml of an 8 : 1 by volume wbAun of methanol and waterware used, to give 5,49 g of the title compound 
as a colourless oil having an Rf value of 0.70 (on siUca gel thin layer chromatography, using a 2 : 1 by volume 
mixture of hexane and ethyl acetate as the developing solvent). 

PREPARATION 57 

3- (2-PhenYlethoxy)-2-hydroxypropvlamine 

A procedure similar to that described in Preparation 13 was repeated, except that 5.30 g of 3K2-phenyle- 
J'ilon"''^''?''^™'*^*^'*** (prepared as described In Preparation SB). 1.85 g of Uthium aluminium hydride 
and 120 ml of anhydrous tetrahydrofuran were used, to give 4,47 g of the title compound as a colourless oil 
having an Rf value of 0.09 (on silica gel thin layer chromatography, using a 10 : 1 by volume mbcture of ethyl 
acetate and methanol as the developing solvent). 

PREPARATION 58 

4- Phenylbutoxymethyloxirane 

A procedure similar to that described in Preparation 46 was repeated, except that 5.00 g of 4-phenyl-1- 
'°t'r "^1""^* ^ by weight dispersion in mineral oil). 3.9 ml of epibromohydrin and 
110 ml of anhydrous dimethylformamide were used. The resulting crude product was purified by silica gel col- 
umn chromatography, using an 8 : 1 by volume mixture of hexane and ethyl acetate as the eluent, to give 3 83 
g of the title compound as a colourless oil having an Rf value of 0.77 (on silica gel thin layer chromatography 
using a 2 : 1 by volume mbcture of hexane and ethyl Acetate as the developing solvenQ. « f y. 

PREPARATION 59 

3-(4-Phenylbutoxy)-2-hydroxypropylazide 

A procedure similar to that described in Preparation 12 was repeated, except that 3.70 g of 4-phenylbu- 
toxymethyloxirane (prepared as described In Preparation 58). 5.83 gof sodium azide. 37 ml of methyl formate 
and 135 ml of an 8 ; 1 by volume mixture of methanol and waterwere used, to give 4.46 g of the title compound 
as a colourless oil having an Rf value of 0.67 (on silica gel thin layer chromatography, using a 2 : 1 by volume 
mixture of hexane and ethyl acetate as the developing solvenQ. 

PREPARATION 60 

3-(4-Phenvlbutoxy)-2-hydroxypropylamine 

A procedure similar to that described in Preparation 13 was repeated, except that 4.30 g of 3-(4-phenvI- 
butoxyV2-hydtDxypropylazide (prepared as described in Preparation 59). 1.31 g of lithium aluminium hydride 
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and 120 ml of anhydrous tetrahydrofuran were used, to give 3.70 g of the title compound as a colourless 
having an Rf value of 0.08 (on silica gel thin layer chromatography, using a 10 : 1 by volume mixture of eti 
acetate and methanol as the developing solvent). 

PREPARATION 61 



6«Phenyl hexyloxymethyloxirane 

A procedure similar to that described In Preparation 46 was repeated, except that 6 g of S-phenyf-l-hex- 
anol, 4.6 ml of epibromohydrin, 1.23 g of sodium hydride (as a 55% by weight dispersion In mineral oil) and 80 
ml of anhydrous dimethylformamlde were used. The resulting crude product was purified by silica gel column 
chromatography, using a 1 : 7 by volume mixture of ethyl acetate and hexane as the eluent. to give 4.35 g of 
the title compound as a colourless oil having an Rf value of 0,60 (on silica gel thin l^er chromatography, using 
a 1 : 5 by volume mixture of ethyl acetate and hexane as the developing solvenQ. 

PREPARATION 62 



3-(6-Phenvfhexyloxy)»2-hydroxypropyla2ide 

A procedure similar to that described in Preparation 12 was repeated, except that 4 g of 6-phenylhexylox- 
ymethyloxirane (prepared as described in Preparation 61), 5.6 g of sodium azide, 100 ml of an 8 : 1 by volume 
mbcture of methanol and water and 25 ml of methyl formate were used, to give 4.5 g of the title compound as 
a pale yellow oil having an Rf vadue of 0.39 (on silica gel thin layer chromatography, using a 1 ; 5 by volume 
mbcture of ethyl acetate and hexane as the developing soh/enQ. 

PREPARATION 63 



3-(6*Phenyfhexyloxy)-2»hydroxypropy1amine 

A procedure similar to that described in Preparation 13 was repeated, except that 4.5 g of 3-(6-phenylhex- 
yloxy).2.hydroxypropyla2ide (prepared as described in Preparation 62), 1.23 g of lithium aluminium hydride 
and 150 ml of anhydrous tetrahydrofuran were used, to give 3.14 g of the title compound as a pale yellow oil 
having an Rf value of 0.12 (on silica gel thin layer chromatography, using a 5 : 1 : 1 by volume mbcture of ethyl 
acetate, ethanol and triethylamine as the developing solvent). 



PREPARATION 64 



8«Phenyloctyloxymethyloxlrane 

« 

A procedure similar to that described in Preparation 46 was repeated, except that 4 g of 8-phenyloctyl al- 
cohol, 3.18 ml of epibromohydrin, 0.85 g of sodium hydride (as a 55% by weight cllsperslon in mineral oil) and 
80 ml of anhydrous dimethylfonmamlde were used, to give 2.42 g of the title compound having an Rf value of 
0.51 (on silica gel thin layer chromatography, using a 1 : 6 by volume mbcture of ethyl acetate and hexane as 
the developing solven^. 

PREPARATION 65 

3»(8"Phenyloctyloxy)-2*hydroxypropyla2ide 

A procedure similar to that described In Preparation 12 was repeated, except that 2.4 g of 8-phenylocty- 
loxymethyloxlrane (prepared as described in Preparation 64), 2.97 g of sodium azide, 20 ml of methyl formate 
and 80 ml of an 8 : 1 by volume mbcture of methanol and water were used, to give 2.7 g of the title compound 
having an Rf value of 0.29 (on silica gel thin layer chromatography, using a 1 : 5 by volume mixture of ethyl 
acetate and hexane as the developing solvent). 
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PREPARATION 66 



3-(8«Phenyioctyloxy)»2>hydroxypropytamine 

A procedure similar to that described in Preparation 13 was repeated, except that 2.6 g of 3-(8-phenyloc- 
tyloxy)-2-hydroxypropyfazide (prepared as described in Preparation 65). 0.65 g of lithium aluminium hydride 
and 80 ml of anhydrous tetrahydrofuran were used, to give 2.11 g of the title compound, melting at 50'C to 
54*»C. 



PREPARATION 67 



7-Phenylheptyloxymethyloxirane 

A procedure similar to that described in Preparation 46 was repeated, except that 2 g of 7-phenylheptyl 
alcohol. 1 .7 ml of epibromohydrin, 0.44 g of sodium hydride (as a 65% by weight dispersion in.mineral oil) and 
50 ml of anhydrous dimethylformamlde were used, to give 1 .1 5 g of the title compound having an Rf value of 
0.49 (on silica gel thin layer chromatography, using a 1 : 6 by volume mixture of ethyl acetate and hexane as 
the developing solvent). 

PREPARATION 68 

3-(7-Phenylheptyloxy)-2-hydroxypropylazide 

A procedure similar to that described in Preparation 12 was repeated, except that 1.1 g of 7-phenyIhep- 
tyloxymethyloxirane (prepared as described in Preparation 67), 1.4 g of sodium azide, 15 ml of methyl formate 
and 60 ml of an 8 : 1 by volume mbcture of methanol and %vater were used, to give 1.27 g of the title compound 
having an Rf value of 0.45 (on silica gel thin layer chromatography, using a 1 : 3 by volume mixture of ethyl 
acetate and hexane as the developing soh/ent). 

PREPARATION 69 



3-(7-Phenylheptyloxy)-2'hydfoxypropylamine 

A procedure similar to that described in Preparation 13 was repeated, except that 1,1 g of 3-(7-phenylhep- 
tyloxy)-2.hydroxypropylazide (prepared as described in Preparation 68), 0.287 g of lithium aluminium hydride 
and 50 ml of anhydrous tetrahydrofuran were used, to give 0.82 g of the title compound having an Rf value of 
0.12 (on silica gel thin layer chromatography, using a 5 : 1 : 1 by volume mixture of ethyl acetate, ethanol and 
triethylamine as the developing solvent). 

PREPARATION 70 

3rFluorophenoxymethyloxirane 

A procedure similar to that described In Preparation 46 was repeated, except that 4.00 g of 3-nuorophenol. 
1.88 g of sodium hydride (as a 55% by weight dispersion In mineral oil), 6.66 g of epibromohydrin and 50 mi 
of anhydrous dimethylformamide were used, to give 5.33 g of tiie title compound having an Rf value of 0.48 
(on silica gel thin layer chromatography, using a 1 : 4 by volume mixture of ethyl acetate and hexane as the 
developing solvent). 

PREPARATION 71 



1-(3-Ruoro phenoxymethyl)>2>(2-t-butyldimethylsllyloxy-1-methylethylamino)ethanol 

A procedure similar to that described in Preparation 10 was repeated, except that 2.00 g of 2-t-butyldime- 
thylsilyloxy-l-methylethylamlne, 1.77 g of 3.fluorophenoxymethyloxirane (prepared as described in Prepare- 
tion 70) and 20 ml of ethanol were used, to give 2.13 g of the title compound having an Rf value of 0.17 (on 
silica gel thin layer chromatography, using ethyl acetate as the developing solvent). 
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PREPARATION 72 



3-(2-t-But y!dimethyisi!y!oxy-1-methy1ethyi)>S-(3-fluorophenoiymet^ 

A procedure similar to that described In Preparation 11 was repeated, except that 2,00 g of 1-(3.fluoro- 
phenoxymethyl).2.(2.t-butyldimethylsllyloxy-1.methylethylamlno)eth (prepared as described in Preoara 
tion 71 ), 20 ml of anhydrous dimethylformamide and 1.09 g of N.N'^rbonyldiimidazole were used to give 0 74 
g of the title compound having an Rf value of 0.29 (on silica gel thin layer chromatography using a 1 • 3bv 
volume mUture of ethyl acetate and hexane as the developing solvent) from a polar diastereomer and 1 03 a 
of the title compound, melting at 54*C to 58«C from a less polar diastereomer. * 

PREPARATION 73 

2»r5-(3-nuorophenoxvmethyl)-2-oxooxazoltdin>3-yllprDpanol 

A procedure similar to that described fn Preparation 5(b) was repeated, except that 0,93 g of 3-(2-t-tMityl- 
dimethylsilyloxy-1.methylethyl).5-(3.fluorophenoxymethyI)oxazolidin.2-^ne (prepared as described in Prepa- 
ration 72), 9 ml of anhydrous tetrahydrofuran and 7.2 ml of tetrabutylammonum fluoride (26% w/v in tetrahy- 
drofuran) were used, to give 0.63 g of the title compound having an Rf value of 0.18 (on silica gel thin layer 
chromatography, using ethyl acetate as the developing solvent). 

PREPARATION 74 



A procedure similar to that described in Preparation 6 was repeated, except that 364 mg of tributylphos- 
phine, 5 ml of anhydrous benzene, 698 mg of 5-(4-hydroxybenzyf)-3-triphenylmethyIthfazolldine-2.4-dione 
454 mg of azodlcartjonyldiplperidine and 489 mg of 2-[5-(3-fluorophenoxymethyl).2-oxoQxa2oKdin.3-y!lprop^ 
anol (prepared as described in Preparation 73) were used, to give 0.52 g of the title compound, melting at 70«C 



PREPARATION 75 

1-(4-Methoxyphenoxymethyl)-2-(2-t-butyldimethyisilyloxy-1-methylethylamino)ethanol 

Aprocedure similar to that described in Preparation 10 was repeated, except that 3.22 g of 2.t-butyldjme- 
thylsllyloxy-l-methylethylamlne, 3,00 g of 4.methoxyphenoxymethyloxIrane and 30 ml of ethand vvere used 
to give 3.58 g of the title compound having an Rf value of 0.15 (on silica gel thin layer chromatography, using 
ethyl acetate as the developing solvent). 



PREPARATION 76 

3-(2«t-Butyldimethylsllytoxy-1-methylethy!)^S-{4HnethoxyphenoxymethyDoxazolldln-2*one 

A procedure similar to that described in Preparation 11 was repeated, except that 3.36 g of 1-(4.methox- 
yphenoxymethyl)-2-(2-t.t)utyidlmethylsllyloxy-1-methylethyIamlno)ethanol (prepared as described In Prepara- 
tion 75), 1.78 g of N.N'-cart>onyldilmidazole and 30 ml of anhydrous dimethylformamide %vere used, to give 1.42 
g of the title compound having an Rf value of 0.41 (on silica gel thin layer chromatography, using a 1 : 2 by 
volume mUture of ethyl acetate and hexane as the developing solvent) from a polar diastereomer and 1.62 g 
of the title compound, melting at 81 *C to 85*C from a less polar diastereomer. 

PREPARATION 77 



2-[5-(4>Methoxyphenoxymethyl)"2-oxooxazolidin-3-yl]propanoi 

(a) A procedure similar to that described in Preparation 5(b) was repeated, except that 1.52 g of 3-(2-t- 
butyldlmethylstlyloxy-1-methylethyl)-5-(4-methoxyphenoxymethyl)oxazolidin-2-one (less polar isomer), 

87 



EP 0 678 511 A2 



obtained as described in Preparation 76, 12 ml of telrabutylanfunonium fluoride (26% wAv in letrahydrofur- 
an) and 10 ml of anhydrous tetrahydrofuran were used, to give 1,20 g of the title compound, melting at 
80<»C to 88''C, from the less polar diastereomer. 

(b) A procedure similar to thai descrbed in Preparation 5(b) was repeated, except that 1.26 g of 3-(2-l- 
butyldimethylsayIoxy-1-methylethyl)-5-(4-methoxyphenoxymethyl)oxazoIidin-2-one (polar isomer), ob- 
tained as described in Preparation 76, 9.6 ml of tetrabutylammonium fluoride (26% w/v in tetrahyclrof uran) 
and 10 ml of anhydrous tetrahydrofuran were used, to give 0^6 g of the title compound, melting at 62'C 
to 67«C, from the polar diastereomer. 



PREPARATION 78 



5H4^2-(5- 4'>Methoxyphenoxymethyl-2-oxooxa2olidin-3-yl)propoxylben3gy^ 

2,4-dione " 

(a) A procedure similar to that described in Preparation 6 was repeated, except that 800 mg of 2-[5-(4- 
methoxyphenoxymethy1)-2-oxooxazoIldin-3-yI]propanol (less polar Isomer), obtained as described in Prep- 
aration 77(a), 688 mg of tributylphosphlne. 30 ml of anhydrous benzene, 1.30 g of 5-(4-hydroxybenzyl)- 
3-tripheny1methylthiazolidine-2,4-dione and 858 mg of azodicarbonyidipiperidine were used, to give 0.75 
g of the title compound, melting at 60*C to 66*C, from the less polar diastereomer. 

(b) A procedure similar to that described in Preparation 6 was repeated, except that 0.85 g of 2-I5-(4.me- 
thoxyphenoxymethyl)-2-oxooxazolidln-3-yI]propanoI (polar isomer), obtained as described In Preparation 
77(b). 0.73 g of tributylphosphlne, 50 ml of anhydrous benzene, 1.68 g of 5.(4-hydroxyl>enzyl)-3-triphe- 
nylmethylthiazolidine-2,4-dione and 0.91 g of azodicart>onyldip(peridine were used, to ghre 0.93 g of the 
tide compound, melting at 85«C to 94-C, from the polar diastereomer. 

PREPARATION 79 

3-Dimethylaminophenoxymethyloxirane 

A procedure similar to that described in Preparation 46 was repeated, except that 4.00 g of 3-dimethyla- 
mlnophenol, 4.5 ml of epibromohydrin, 1.53 g of sodium hydride (as a55% by weight dispersion in mineral oil) 
and 50 ml of dinrethylformamide were used. The resuIUng crude product was purified by silica gel column chro- 
matography, using a 1 : 4 by volume mbcture of ethyl acetate and hexane as the eluent, to give 4,18 g of the 
title compound having an Rf value of 0.36 (on silica gel thin layer chromatography, using a 1 : 4 by volume 
mixture of ethyl acetate and hexane as the developing solvent). 

PREPARATION 80 



3-(3-Dimethylaminophenoxy>-2-hydroxypropylazide 

A procedure similar to that described In Preparation 12 was repeated, except that 2.0 g of S-dimethyfaml- 
nophenoxymethyloxirane (prepared as described in Preparation 79), 3.25 g of sodium azide, 20 ml of methyl 
formate and 90 ml of an 8 : 1 by volume mixture of methanol and water were used, to give 2.34 g of the title 
compound having an Rf value of 0.35 (on silica gel thin layer chromatography, using a 1 : 4 by volume mUture 
of ethyl acetate and hexane as the developing solvent). 



PREPARATION 81 

3-(3-Dimethylaminophenoxy)-2-hydroxypropylamine 

A procedure similar to that described in Preparation 1 3 was repeated, except that 2.41 g of 3-(3-dimethy. 
laminophenoxy)-2-hydroxypropylazide (prepared as described in Preparation 80), 0.76 g of lithium aluminium 
hydride and 50 ml of anhydrous tetrahydrofuran were used, to gWe 1.80 g of the title compound having an Rf 
value of 0.9 (on silica gel thin layer chromatography, using a 4 : 1 by volume mixture of ethyl acetate and ethanol 
as the developing solvent). 
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PREPARATION 82 

4>Pheny!phenoxymethyloxirane 

A procedure similar to that described in Preparation 46 was repeated, except that 4.00 g of 4-pheny1 phenol 
3.97 g of epibromohydrin, 1.27 g of sodium hydride (as a 55% by weight dispersion in mineral oil) and 80 mi 
of anhydrous dimethylformamkie were used, to give 4.43 g of the title compound, melting at 80.2 to 82.9«C. 

PREPARATION 83 

3-(4-Phenylphenoxy)'2-hydroxypropyla2ide 

A procedure similar to that described in Preparation 12 was repeated, except that 3.00 g of 4-phenylphe- 
noxymethyloxirane (prepared as described In Preparation 82). 4.23 g of sodium azkle. 15 ml of methyl formate 
and 90 ml of an 8 : 1 by volume mbcture of methanol and water were used, to give 3.09 g of the title compound 
melting at 72.2 to 73.9*C. 

PREPARATION 84 

3-(4-Phenylphenoxy)-2-hydroxypropylamlne 

Hydrogen was introduced into a mixture of 2.94 g of 3-(4-phenylphenoxy)-2.hydroxypropyfazide (prepared 
as described in Preparation 83), 0.3 g of 10% w/w palladium-on-cart>on and 60 ml of ethanol for 3 hours. At 
the end of this time, insolubles were removed by filtration, and the filtrate was concentrated by evaporation 
under reduced pressure, to gh^e 2.84 g of the title compound, melting at 137.7 to 146.8**C. 

PREPARATION 85 

Phenyl thiomethykixifane 

A solution of 5.0 g of thiophenol In 30 ml of 1,4-diQxane was added dropwise at room temperature to a 
mixture of 6 ml of epibromohydrin. 5.45 g of sodium hydroxide and 30 ml of 1.4-dioxane, and then the mixture 
was stirred at room temperature for 36 hours. At the end of this time, insoluble solids were removed by filtration, 
the 1,4-dioxane was evaporated from the filtrate, water was added to the resulting residue, and the mbcture 
was extracted with ethyl acetate. The extract was washed with an aqueous solution of sodium chloride and 
dried over anhydrous sodium sulphate. The ethyl acetate was removed from the extract by evaporation under 
reduced pressure, and the resulting residue was purified by silica gel column chromatography, using a 1 : 10 
by volume mbcture of ethyl acetate and hexane as the eluent. to give 6.78 g of the title compound as a colourless 
oil having an Rf value of 0.60 (on silica gel thin layer chromatography, using a 1 : 10 by volume mixture of ethyl 
acetate and hexane as the developing sohrent). • 

PREPARATION 86 - 

3-Phenylthlo-2«hydroxypropyla2lde 

A procedure similar to that described In Preparation 12 was repeated, except that 7.2 g of phenylthiome- 
thyloxlrane (prepared as described In Preparation 85), 14 g of sodium azide. 65 ml of methyl formate and 270 
ml of an 8 : 1 by volume mixture of methanol and water were used, to give 8.33 g of the title compound as a 
colourless oil having an Rf value of 0.23 (on silica gel thin layer chromatography, using a 1 : 10 by volume 
mbcture of ethyl acetate and hexane as the developing solvent). 

PREPARATION 87 

3-Phenylthio«2-hydroxypropylamlne 

A procedure similar to that described In Preparation 13 was repeated, except that 8 g of 3-phenylthio-2- 
hydroxypropylazide (prepared as described in Preparation 86), 2.9 g of lithium aluminium hydride and 400 ml 
of anhydrous tetrahydrofuran were used, to give 6.8 g of the title compound, melting at 57«C to 61 'C. 
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PREPARATION 88 

N-Methyl-N-phenytafninomethvloxirane 



7 ««; "7'" descnbed in Preparation 46 was repeated, except that 5 g of N-methylaniline 

i »„h H 9 ^'''^'"'^ **y<'^^^ « 55•^ by weight dispersion in mLr^oT^nd 100 ml' 

of anhydrous dimethylfomiamide were used, to give 1.67 g of the Utle compound as a oale vJ^^L «n • 
an Rf value of 0.33 (on silica gel thin layer chromatography, using a 1 : 10 £,ZuZ mS^t^H^ I^^^^^ 
and hexane as the developing solvent. mwiure of ethyl acetate 



PREPARATION 89 

3-(N-Methyt-N-phenylamlno)-2-hydroxvpropylazlde 



A procedure similar to that described m Preparation 12 was repeated, except that 1.65 g of N-methyl-N. 
phen>rtamlnomethylt«irane (prepared as described In Preparation 88). 3.29 g of sodium azWe! 15 ml of methyl 
formate and 63 ml of an 8 : 1 by volume mixture of methanol and water were used, to give 1 sVof thTtltll 
compound as a pale yellow oil having an Rf value of 0.09 (on silica gel thin layer chromatography usino a 1 • 
1 5 by volume mixture of ethyl acetate and hexane as the developing solvent). "any. using a i . 

^ PREPARATION 90 

3-(N-MethyI-N-phenylamino)-2-hydraxypfopyIamlne 

Hydrogen was Introduced into a mbcture of 1.85 g of 3-(M-methyl-N.phenylamlno)-2.hydroxypfopvla2ide 
Oirepared as deso^d in Preparation 89). 0.9 g of 10% wAw palladium^n^rbon and 30 iJof ettenol f^^^S 
hours. At the end of this time, the atmosphere was replaced with nitrogen, the palladium-on-carbon catalvlit 
was removed from the reaction mbcture by filtration, and the nitrate was concentrated by evaporation under 
reduced pressure, to give 1.6 oof the title compound which decomposed at 136^;. 

PREPARATION 91 

S-Chlorobenzyloxymethyloxirane 

A procedure similar to that described in Preparation 46 was repeated, except that 5.00 g of 3-chlorobenzvl 
alcohol. 1.M g of sodium hydride (as a 55% by weight dispersion in minera) oil). 3.45 ml of epibromohydrin 
and 60 ml of anhydrous dimethylformamlde were used, to give 5.45 g of the title compound having an Rf >«lue 
of 0 31 (on silica gel thin layer chronratography. using a 1 : 6 by volume mbcture of ethyl acetate and hexane 
as the developing solvent). ^ 

PREPARATION 92 

3-(3-Chloroben2yloxy)-2-hydroxypropyla2lde 

A procedure similar to that described In Preparation 12 was repeated, except that 4.73 g of 3-chloroben. 
zyloxymethyloxirane (prepared as described in Preparation 91). 7.80 g of sodium azide. 24 ml of methyl for- 
mate. 1 35 ml of an 8 : 1 by volume mbcture of methanol and water and 10 ml of water were used to give 5 74 
g of the title compound having an Rf value of 0.29 (on silica gel thin layer chromatography, using a 1 - 4*by 
volume mixture of ethyl acetate and hexane as the developing solvent). 

PREPARATION 93 

3-(3-Chlorobenzyloxy)-2-hydroxypropylamine 

A procedure similar to that described in Preparation 13 was repeated, exoept that 6 22 g of 3-(3-chloro- 
l^.'^°'^>^-^y<j'jyP">Py^^^ (prepared as described in Preparation 92). 1.97 g of lithium aluminium hy- 
f "li , tetrahydrofuran were used, to give 3.37 g of the title compound having an Rf 

value of 0.03 (on silica gel thin layer chromatography, using a mixture of ethyl acetate as the developing sol- 
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vent). 



PREPARATION 94 

S-[4-(2-Oxobutoxy)benzvll.3-triphenvtmethylthia2oli<line-2.4-dione 

9 ^Jl"l!f o?2 f ^-'>~;"«>-2-b"tanone. 20.0 9 of 5.(4.hydfoxyben2yJ)-3-triphenylmethylthiazolidine- 

2/^-dione. 21.18 g of cesium carbonate and 200 ml of anhydrous acetone was stirred at room temperature for 
-^T!,'! ! *® ^ evaporation under reduced pressure waterwas 

added to the residue, and the mixture was extracted with ethyl acetate. The extract was washed with an aau- 
ecus solution of sodium chloride and then dried over anhydrous sodium sulphate. The ethyl acetate was re- 
moved ^evaporation underreduced pressure, andtheresidue was recrystallized from a mixture of ethyl acet- 
ate, diethyl ether and dllsopropyl ether, to give 19.36 g of the title compound, melting at 155.2 to 156.4'C. 

PREPARATION 

S-[4-(2-OxobutO)cy)benzyl]thlazotldine-2.4-dione 

♦K^I!?' ^^^Il^^^raaeet'c were added to a solution of 19.3 g of 5.t4H2-oxobutoxy)benzyll.3-triphenyI- 
rnethylUi,azolidine-2.4-dlone (prepared as described in Preparation 94) in 100 ml of methylene chloride and 
the morture was stirred at room temperature fbr 1.5 hours. At the end of this time, it was concentrated by evap- 
oration underreduced pressure. Water was added to the residue, and the mbcture «vas neutralized with sodium 
hydrogenearbonate and then extracted vvith ethyl acetate. The extract was washed with an aqueous solution 
of sodium chlonde and dried over anhydrous sodium sulphate. The ethyl acetate was removed by evaporation 
under reduced pressure, and the resulting residue was applied to a sHIca gel chromatography column, and elut- 
ed. i«fng a 1 : 2 by volume mixture of ethyl acetate and hexane as the eluenL It was then recrystanized from 
ambdureof ethyl acetate and dllsopropyl ether. loglve9.55gof the tlUe competing 

PREPARATION 96 

Ethyl 2.|5-(3-chlorophenoxymethyl>-2-oxooxazolidin-3-yl]pentanoate 

A procedure similar to that descnlied In Preparation 4 was repeated, except that 1.35 g of sodium hydride 
(as a 55% by weight dispersion In mineral ofl). 6.00 g of 5-(3.chlorophehoxymethyl)oxazolldin-2-one 100 ml 
of anhydrous dimethylformamlde and 6.48 g of ethyl 2.bromovalerate were used. The resulting crude'product 
was applied to a silica gel chromatography column, and eluted. using a 1 : 3 by volume mixture of ethyl acetate 
and hexane as the oluent. to give a polar diastereomer and a less polar diastereomer separately From the 
polar diastereomer. 4.5 g of the title compound having an Rf value of 0.58 (on silica gel thin layer chromatog- 
raphy, using a 1 : 1 by volume mbdure of ethyl acetate and hexane as the developing solvent) were obtained 
and from the less polar diastereomer, 4.47 g of tlie tiUe compound, melting at 43»C to 49«»C, were obtained. 

PREPARATION 97 

2-[5-(3-Chlorophenoxymethyi)-2-oxooxazolldin-3-yqpentanol 

(a) A procedure similar to that described in Preparation 5 was repeated, except that 4.38 g of ethyl 2-[5- 
(3-chlorophenoxymethyl)-2-oxooxa20lldin-3-yl]pentanoate (less polar Isomer), obtained as described in 
Preparation 96. 40 ml of anhydrous tetrahydrofuran. 0.39 g of lithium borohydride and 0.29 g of anhydrous 
methanol were used, to give 2.22 g of the title compound, melting at 79«C to SI'C, from the less polar 
diastereomer. 

(b) A procedure similar to that described m Preparation 5 was repeated, except that 4.31 g of ethyl 2.(5- 
(3-chlorophenoxymethyI)-2-oxooxazolidin-3-yl]pentanoate (polar isomer), obtained as described in Prep- 
aration 96. 40 ml of anhydrous tetrahydrofuran. 0.42 g of lithium borohydride and 0.31 g of anhydrous me- 
thanol were used, to give Z03 g of the title compound. melUng at 98«C to 102"C. from the polar diaster- 
eomer. 
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PREPARATION 98 

SH442>(5-3^Chlorop henoxymethyl-2>oxooxazolidifv3«yl)pentyloxylbenzyi^^^^ 

2.4"dione [ 

(a) A procedure similar to that described in Preparation 6 was repeated, except that 1.00 g of 2-f5-{3;^lor- 
ophenoxym6thyI)-2-oxooxazolidin-3-yl]pentanol (less polar isomer), obtained as described in Preparation 
97(a). 1.07 g of 5-(4-hydroxybenzyl)-3-triphenylmethylthiazolidine-2,4.dione, 0.74 g of triphenylphos- 
phine. 0.49 g of diethyl azodicarboxylate and 30 ml of anhydrous telrahydrofuran were used, to give 1.58 
g of the title compound having an Rf value of 0.6 (on sifica gel thin layer chromatography, using a 1 : 1 by 
volume mbcture of ethyl acetate and hexane as the developing solvent) from the less polar diastereomer. 

(b) A procedure similar to that described in Preparation 6 was repeated, except that 1 .00 g of 2-{5-(3^or- 
ophenoxymethyl)-2-oxooxazoIidin-3-yl]pentanol (polar isomer), obtained as described in Preparation 
97(b). 0.88 g of 5-(4.hydroxybenzyl).3-triphonylmethylthiazolidine-2,4-dione, 0.73 g of triphenylphos- 
phine, 30 ml of anhydrous telrahydrofuran and 0.49 g of diethyl asodicarboxylate were used, to give 1.22 
g of the title compound having an Rf value of 0.57 (on silica gel thin layer chitMnatography, using a 1 : 1 
by volume mbcture of ethyl acetate and hexane as the developing solvent) from the polar diastereomer. 

PREPARATION 99 

Methyl 2>[5«(3-cMorophenoxymethyD-2-oxooxazolidln>3-yl]-3>methylbutanoate 

A procedure similar to that described In Preparation 4 was repeated, except that 0.92 g of sodium hydride 
(as a 55% by weight dispersion in mineral oil), 80 ml of anhydrous dimethylformamide. 4.10 g of 6-(3-chIoro. 
phenoxymethyl)oxazolidin-2-one and 4.16 g of methyl 2.bron)oisobutyrate were used. The resulting crude 
product was purified by sflica gel column chromatography, using a gradient elution method, with mbclures of 
ethyl acetate and hexane in ratios ranging from 1 : 3 to 1 : 2 by volume as the eluent, to give 1.05 g of the title 
compound having an Rf value <^0,39 (on sifica gel thin layer chromatography, using a 1 : 1 by volume mbcture 
of ethyl acetate and hexane as the developing solvent) from a polar diastereomer and 1 .23 g of the title conv 
pound having an Rf value of 0.48 (on silica gel thin layer chromatography, using a 1 : 1 by volume mbcture of 
ethyl acetate and hexane as the developing soh^ent) from a less polar diastereomer. 

PREPARATION 100 

2-[S-(3-Chlorophenoxymethyl) -2H3xooxazoiidin>3-yl}«3-methylbutanol 

(a) A procedure similar to that described in Preparation 5 was repeated, except that 1.14 g of methyl 2-[5. 
(3-chlorophenoxymethyl)-2^xooxa2olldln.3-yI]-3-methyIbutanoate (less polar Isomer), obtained as de- 
scribed in Preparation 99. 144 mg of lithium borohydride, 12 ml of anhydrous telrahydrofuran and 105 mg 
of anhydrous methanol were used, to give 1.02 g pf the title compound having an Rf value of 0.26 (on silica 
9®^ ^^y®** chromatography, using a 1 : 1 mUture of ethyl acetate and hexane as the developing solvent) 
from the less polar diastereomer. 

(b) A procedure similar to that described in Preparation 5 was repeated, except that 0.93 g of methyl 2-[5- 
(3-chlorophenoxymethyl).2-oxooxazolIdln-3.yl]-3.methylbutanoate (polar Isomer), obtained as described 
m Preparation 99, 118 mg of lithium borohydride, 10 ml of anhydrous telrahydrofuran and 87 mg of anhy- 
drous methanol were used, to give 0.47 g of the title compound having an Rf value of 0.48 (on silica gel 
thin layer chromatography, using a 2 : 1 by volume mbcture of ethyl acetate and hexane as the developing 
solvent) from the polar diastereomer. 

PREPARATION 101 

(a) A procedure similar to that described in Preparation 6 was repeated, except that 800 mg of 2-I5-(3- 
chlorophenoxymethyl)-2-oxooxa2olidln.3-yl]-3-methylbutanol (less polar isomer), obtained as described in 
Preparation 100(a). 656 mg of triphenylphosphine. 20 ml of anhydrous telrahydrofuran 791 mg of 5-(4. 
hydroxybenzyl)-3.triphenylmethyllhiazolidine-2.4-dione and 435 mg of diethyl azodicartx>xylate were 
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used, to give 0.92 g of the title compound, melting at 60*C to 66*C, from the less polar diaslereomer 
(b) A procedure similar to that described in Preparation 6 was napeated, except that 0.90 g of 2-{5-{3-chlor 
ophenoxymethyI).2-oxooxazolidin.3-yl]-3-methylbutanoI (polar isomer), obtained as described in Prepa 
ration 100(b). 0.76 g of triphenylphosphlne. 0.88 g of 5-(4.hydroxyben2yl)-34riphenylmethyIthia2olidine^ 
2,4-dlone, 20 ml of anhydrous tetrahydrof uran and 0.49 g of diethyl azodicarboxylate were used to give 
1.22 g of the title compound having an Rf value of 0.55 (on silica gel thin layer chromatography/using a 
1 : 1 by volume mixture of ethyl acetate and hexane as the developing solvent) from the polar diastereomer. 

PREPARATION 102 



2-Benzyfoxycarbonylamino-2-methylpropanol 

A procedure similar to that described In Preparation 7 was repeated, except that 7.00 g of 2-amIno.2-me- 
thylpropanol. 13.47 g of benzyloxycarbonyl chloride, 13.13 g of potassium carbonate, 35 ml of ethyl acetate 
and 35 ml of water were used, to give 17.69 g of the title compound having an Rf value of 0.72 (on silica gel 
thin layer chromatography, using a 3 : 1 by volume mixture of ethyl acetate and hexane as the developing sol- 



PREPARATION 103 

Benzyl N-r2*t-Butyldimethylsllyloxy-1,1-dimethylethyllcarbamate 

A procedure similar to that described In Preparation 8 was repeated, except that 10.00 g of 2-benzyloxy- 
carbonylamjno-2-methylpropanol, 7.35 g of imidazole, 160 ml of anhydrous dimethylfonnamide and 8.14 g of 
t-butyldimethylsily! chloride were used, to give 14.68 g of the title compound having an Rf value of 0.73 (on 
silica gel thin layer chromatography, using a 1 : 4 by volume mbctuie of ethyl acetate and hexane as the de- 
veloping solvent). 



PREPARATION 104 

2-t-ButyldimethylsHyloxy-1,1-dimethylethylamine 

A procedure similar to that described In Preparation 9 was repeated, except that 8.00 g of benzyl N-[2-t- 
butyldimethylsiIyloxy-1,1-dlmethylethyIIcarbamate (prepared as described In Preparation 103), 1.60 g of 10% 
w/w palladium-on-carbon and 80 ml of ethanol were used, to give 4,02 g of the title compound having an Rf 
value of 0.14 (on silica gel thin layer chromatography, using ethyl acetate as the eluent). 

PREPARATION 105 

ft 

1-(3-Chlorophenoxymethyl)-2-(2-t-butyldlmethylsilyfoxy>1,1-dimethylethylamlno)ethanol 

A procedure similar to that described in Preparation 10 was repeated, except that 3.36 g of 2-t-butyIdime- 
thylsllyloxy-1,1-dimethylethylamin6, 3.05 g of 3-chlorophenoxymethyloxlrane and 30 ml of ethanol were used, 
to give 4.54 g of the title compound, melting at 70.5*C to 77.3*C- 

PREPARATiON 106 

3-(2-t-Butyldimethylsflyioxy-1.1-dinfiethylethyl)«5-(3-chlorophenoxymethyl)oxazoli^ 

A procedure similar to that described In Preparation 11 was repeated, except that 5.13 g of 1-(3-chloro- 
phenoxymethyl)-2-(2-t-butyldimethylsilyloxy-1,1-dimethylethylamlno)ethanol (prepared as described in Prep- 
aration 105), 50 ml of anhydrous dimethylformamlde and 2.69 g of N,N'-carbonytdiimidazole were used, to give 
5.27 g of the title compound having an Rf value of 0.33 (on silica gel thin layer chromatography, using a 1 : 4 
by volume mixture of ethyl acetate and hexane as the developing solvent). 
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PREPARATION 107 

S-(3-Chlorophenoxymethyl )-3-(2-hydroxv-1.1-dimethylethyl)oxa2olidiiv2.one i 

nf Zio\ t ? f J' «^ «»^ hydrogen fluoride in acetonltrile were added dropwfae to a solution of 3 84 o 

of 3-(2^but^d.methylsHyloxy-lj^jn™ethylethyI}^(3^Wonvhenoxymethy.,oxaz^ (prepared as 

descnbed .n Preparation 106) in 40 of acetonKrile. and then the mixture was stirred at room temperature 
for 1 hour. At the end of this time, the solvent was removed from the reaction mixture by evarorerten und^r 
reduced pressure to gh^e Z71 g of the title compound, melting at 81-C to 82'C. «^«Poration under 

PREPARATION 108 

S-(3.Chlorophenoxvmethv l)-3-r2.(4-nltroDhenoxy)-1.1-dimethvlethvnoxazolldln.2.ona 

«„o ^ .f ''^""''^ * ^^'S"* ^spereion in mineral oil) was added In three por- 

tions, whilst leering, to a solution of 200 mg of 5K3.chlorephenxoymethyl)-3-C^™x^1 iSZl 
IX^^T ^ Of 4-fIuorenitrebenzene In 5 ml of dimethyIfi!L„5de%Xe mSS^^ 

was added to the resulting residue, and the mbdure was extracted with ethyl acetate, "me extract was f urttiel 
washed wrth an aqueous solution of sodium chloride and dried over anhydroJs sodium suIphS iSe^fti 

^LTunr^T^ ^""^ f'*'^'* «^P°««°" under reduced pressure, after which the res^«ng reside 
was pun f ,ed by s.l.ca gd column chremalography. using a 2 : 3 IV 

as the eluent. to give 262 mgofthe title compound, melting at 108»C to 112«C. «»ananexane 
PREPARATION 109 

342-(4-Amlnophenoxv)-1.1^l methylethyn.S-(3.cWorophenoxvmethyOoxa2olldin-2-one 

„ ^ °' stannous chloride dihydrate were added to a solution of Z34 g of 5-(3-chloroDhenoxvmeth«iua 
I2-^4-njtrophenoxy)-1.1.dlmethylethyl]oxazolidin-2^ 

39: 1 by volume mixture of ethyl acetate andt-butanol. 0.11 gof sodium borehydride was thenSd^^ 
mixture over an oU bath at 66«C. The mixture was sUrred at the same temperatJ^Tfo^ 6^re At S^el of 
mis time, the solvent was removed from the reaction mbcture by evaporatlorunder reduL^^re;furran^^^^^^ 
^2ni neutralaed by add«>g an aqueous sodium hyd,x,ge„cart,onate solution. The ins^lubles whSfhad 

preapteted were removed byfiltration. and thefiltrate was extracted with ethyl acetate. Theextract^sw^^ 
ed Wrth an aqueous solution of sodium chloride and dried over anhydrous solium suIphaL. nSreSa^o 
was removed from the extract by evaporation under reduced pressure, to give 1.96 g of the i le^rS^Sid 

aL'Se anfH"'"" T ?" chromatography, using a% : 1 ^ voSl mWure o?Xl 

acetate and hexane as the developing solvent). «wy« 

PREPARATION 110 

Butyl2-brom<^3-(4.[2-(S-3Vchlorephenoxymethvl-2-oxoo x a20lklln^vn.2.methylprDpoxvlphenvl 

. ° aqueous solution of hydrogen bromide was added dropwise. whilst Ice-coolina to a 

^Toffce^ftn^S;^^^^^^^^^ 

mblirf xtl^^ I an aqueous solution of 462 mg of sodium nitrite was added to the resulting 

f^^r; ^''^'"'^"^ ^^'^ ^ the same temperature for IS minutes, and then 7.18 g of butyl acr Jat? 

flowed by 157 mg of copper(l) oxide, were added at room temperature. The mbcture was stirred aireom tern! 

Su^dTr^ ' Tt""*' ^-i:' ^ '"-"^^^^ by eva^ratton uXr^ 

daim chlorKle and dned over anhydrous sodium sulphate. The ethyl acetate was removed from the eTracl^ 
evaporation under reduced pressure, and the resulting residue was purified by silica gel c^ln cl^omato 
«phy us,ng a gradient elution method, with mixtures of ethyl acetate and hexL in ritios ranTng ^ori 3 
to 1 1 by volume as the ehient. togive 2.24 g of the title compound having an Rf value of 0.43 (ZZ^a!l 
thin layer chromatography, using a 1 : 2 by volume mixture of ethyl acetate and hexane as the dewJopJjscJ- 
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vent). 

PREPARATION 111 

S-{4-[2-(5-3*>Chloroph enoxymethyl-2-oxooxa2olidirv3>y|)>2-methylpropoxy1b 

0.5 g of thiourea was added to a solution of 2.07 g of butyl 2-bromo-3-{4.[2.(5.3'^orophenoxymethy|. 
2-oxooxazolidin.3-yl)-2-inethylpropoxy]phenyI}propfonate (prepared as described In Preparation 110) in 30 ml 
of methanol, and then 0.49 g of sodium acetate was added to the resulting mbcture. The mixture was then heat- 
ed under reflux for 5 hours, after which the solvent was removed from the reaction mbcture by evaporation 
under reduced pressure. A saturated aqueous solution of sodium chloride was added to the residue, and the 
mbcture was extracted with ethyl acetate. The extract was dried over anhydrous sodium sulphate, and'the ethyl 
acetate was removed by evaporation under reduced pressure. The resulting residue was purified by silica gel 
column chromatography, using a gradient elution method, with mixtures of ethyl acetate and telrahydrof uran 
In ratios ranging from 1 : 0 to 3 : 1 by volume as the eluent. to give 1.50 g of a mbcture of the title compound 
having an Rf value of 0,19 (on silica gel thln layer chromatography, using ethyl acetate as the developing sol- 
vent) and thiourea. 

PREPARATION 112 

5-Phenoxvmethyloxazolidin-2-one 

422 mg of N.N:-cart>onyldnmidazoIe were added, whilst fce-cooling. to a solution of 500 mg of 3-phenoxy- 
2-hydroxypropylamine in 5 ml of anhydrous dimethyifbmiamide. and the mixture was stirred at room temper- 
ature overnight At the end of this time, the solvent was removed from the reaction mbcture by evaporation 
under reduced pressure, and water was added to the resulting concentrate. The mbcture was then extracted 
with ethyl acetate. The extract was washed with an aqueous solution of sodium chloride and dried over anhy- 
drous sodium sulphate. The ethyl acetate was removed from the extract by evaporation under reduced pres- 
sure, and the resulting residue %vas purified l>y silica gel column chromatography, using ethyl acetate as the 
eluent. to give 490 mg of the title compound, melting at 110^C to 111»C. 

PREPARATION 113 

Ethyl 3-(5-phenoxymethyl-2-oxooxa20lldin-3-yi)propionate 

A procedure similar to that described in Preparation 4 was repeated, except that 113 mg of sodium hydride 
(as a 55% by weight dispersion in mineral oil), 10 ml of anhydrous dimethylformamide, 420 mg of S-phenoxy- 
methyloxazolidln-2.one (prepared as described In Preparation 112) and 471 mg of ethyl 3-bromoproplonate 
were used, to give 463 mg of the title compound«having an Rf value of 0.34 (on silica gel thin layer chroma- 
tography, using a 2 : 1 by volume mbcture of ethyl acetate and hexane as the developing solvent). 

PREPARATION 114 

3-(5-Phenoxymethyl-2-oxooxazol!dln-3-yl)propanol 

A procedure similar to that described in Preparation 5(a) %vas repeated, except that 1.64 g of ethyl 3-(5- 
phenoxymethyl-2-oxooxa20lidin-3-yI)proplonate (prepared as described In Preparation 113), 15 ml of anhy- 
drous tetrahydrofuran, 244 mg of lithium borohydride and 179 mg of anhydrous methanol were used, to give 
1.41 g of the title compound having an Rf value of 0.28 (on silica gel thin layer chromatography, using ethyl 
acetate as the developing solvent). 

PREPARATION 115 

5-{443-(S-Phenoxymethyl-2-oxooxa2olidin-3-yl)propoxylbenzyl)-3-triphenylmethylthia2ondine-2.4-di^ 

A procedure similar to that described in Preparation 6 was repeated, except that 1.29 g of tributylphos- 
phlne, 30 ml of anhydrous benzene, 2.98 g of 5-(4-hydroxybenzyl)-3-triphenylmethylthiazoltdtne-2,4-dione. 
1 .61 g of azodicart>onyldipiperidine and 1.33 g of 3-(5-phenoxymethyl-2-oxooxazolidin-3-yl)propanol (prepared 



95 



EP 0 678 511 A2 

as described in Preparation 114) were used, to give 2.04 g of the title compound, melting at 70*C to 73*C. 
PREPARATION 116 

Ethyl 4-[5-(3-chlorophenoxymethyl)*2-oxooxazolidln-3-yllbutyrate 

A procedure similar to thai described in Preparation 4 was repeated, except that 0,52 g of sodium hydride 
(as a 55% by weight dispersion in mineral oil), 30 ml of anhydrous dimethylformamide, 2.00 g of 5-(3-ch!oro- 
phenoxymethyi)oxazolldin-2-one and 2.34 g of ethyl 4-bromobutyrate were used, to give 1 .50 g of the title com- 
pound having an Rf value of 0.39 (on silica gel thin layer chromatography, using a 2 : 1 by volume mixture of 
ethyl acetate and hexane as the developing solvent). 

PREPARATION 117 

4- [S-(3-Chlorophenoxymethyl)-2-oxooxazo!idln-3-yllbutanol 

A procedure similar to that described in Preparation 5 was repeated, except that 1.43 g of ethyl 4-[5-(3- 
chlorophenoxymethyI)-2-oxooxazoIidin-3-yl]butyrate (prepared as described In Preparation 116), 183 mg of so- 
dium borohydrfde, 20 ml of anhydrous tetrahydrofuran and 135 mg of anhydrous methanol were used, to give 
1;26 g of the title compound having an Rf value of 0,31 (on silica gel thin layer chromatography, using ethyl 
acetate as the developing soh^ent). 

PREPARATION 118 

5- {4^4-(5-3'-Chlorophenoxymethyl-2-K>xooxa2olidin-3-vl)butoxylbenzyt}^ 



one 



A procedure similar to that described In Preparatton 6 was repeated, except that 647 mg of tributyiphos- 
phine, 20 ml of anhydrous benzene. 1.49 g of 5-(4-hydroxybenzyl).3-triphenylmethylthia2olidine-2,4.dione 
807 mg of azodicarbonyldipiperidine and 800 mg of 445-(3-chlorophenoxymethyl).2-oxooxazolidin-3-yl]buta- 
nol (prepared as described in Preparation 117) were used, to give 1.49 g of the title compound, melting at 68«C 
to 72*C. 

PREPARATION 119 

2-Chloroacetamfdo-1>(3-chlorophenoxymethyl)ethanol 

A solution of 0.24 ml of triethylamine in 1 ml of anhydrous tetrahydrofuran was added to a solution of 300 
rng of 3-(3-chlorophenoxy)-2-hydroxypropylamine in 4 ml of anhydrous tetrahydrofuran. whilst ice-cooling and 
then 1 ml of a solution of 192 mg of chloroacetyl chloride in anhydrous tetrahydrofuran was added dropwise 
to the resulting mbclure. The reaction mixture was then stirred at room temperature for 3 hours At the end of 
this time, the solvent was removed from the reaction mixture by evaporation under reduced pressure, water 
was added to the residue, and the mbcture was extracted with ethyl acetate. The extract was washed with an 
aqueous solution of sodium chloride and dried over anhydrous sodium sulphate. The ethyl acetate was re- 
moved from the extract by evaporation under reduced pressure, and the resulting residue was purified by silica 
gel column chromatography, using a 3 : 2 by volume mbcture of ethyl acetate and hexane as the eluent. to give 
310 mg of the title compound, melting at 74*C to 77*C. 

PREPARATION 120 

Ethyl 2«f6-(3~chlorophenoxymethyl)-3>oxomorpholin-4-yllpropionate 

A solution of 5,50 g of 2-chloroacetamido-H3-chlorophenoxymethyl)ethanol (prepared as described in 
Preparation 119) in 110 ml of dimethylfonmamide was added dropwise to a solution of 2.49 g of sodium hydride 
(as a 55% by weight dispersion in mineral oil) in 170 ml of dimethylfbrmamlde over an oil bath at esx The 
reaction mbcture was stirred at the same temperature for 1 hour. 5.25 g of ethyl 2.bromopropionate were then 
added dropwise to the reaction mbcture, whilst ice-cooling, and the mixture was stirred for one day. At the end 
of this time, the solvent was removed from the reaction mixture by evaporation under reduced pressure, water 
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was added to the residue, and the mixture was extracted with ethyl acetate. The extract was washed with an 
aqueous solution of sodium chloride and dried over anhydrous sodium sulphate. The ethyl acetate was re- 
moved from the extract by evaporation under reduced pressure, and the resulting residue was purified by silica 
gel column chromatography, using a gradient elution method, with mbctures of ethyl acetate and hexane in ra- 
5 ties ranging from 1 : 2 to 3 : 2 by volume as the eluent, to give 4,23 g of the title compound having an Rf value 
of 0.39 (on silica gel thin layer chromatography, using ethyl acetate as the developing solvent). 

PREPARATION 121 
10 2-I2-(3-Chlorophenoxymethyl)morphoiinolpropanol 

A solution of 1.50 g of ethyl 2-[6-{3-chlorophenoxymethyl)-3-oxomorpholin-4-yl]propionate In 10 ml of an- 
hydrous tetrahydrofuran was added dropwise to a suspension of 0.51 g of lithium aluminium hydride in 20 ml 
of anhydrous tetrahydrofuran. whilst ice-cooling. The mbcture was stirred-at room temperature for 2.5 hours. 
IS after which excess lithium aluminium hydride was decomposed by adding sodium sulphate decahydrate to the 
mbcture. Insdubles were then removed from the reaction mbcture by filtration with the help of a Cellte (trade 
name) filter aid, and the solvent was removed from the filtrate by evaporation under reduced pressure, to give 
0.97 g of the title compound having an Rf value of 0.1 9 (on silica gel thin layer chromatography, using a 3 : 1 
by volume mixture of ethyl acetate and hexane as the developing solvent). 
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PREPARATION 122 



5-{4-[2>(2-y-(^lorophenoxymethylmorphdino)propoxylbenzyl}-^^ 

25 A procedure similar to that described in Preparation 6 was repeated, except that 1 .21 g of triphenylphos- 

phine. 20 ml of anhydrous tetrahydrofuran. 1,77 g of 5-(4-hydroxybenryI)-3-triphenylmethylthiazolidine-2,4- 
dione, 0.81 g of diethyl azodicarb(»cylate and 1.32g of 2-I2-(3.chlorophenoxymethyl)morpholino]propanol (pre- 
pared as described in Preparation 121) were used, to give 1.32 g of the title compound, melting at 48*C to 
53'C. 



Claims 

1. Compounds of formula (I) : 



R3 



X-CH2— CH-CH2-N -C-Y 

R2 




(I) 



in which: 

Ri and R^ are the same or different and each represents a hydrogen atom or an alkyl group having from 
45 1 to 8 carbon atoms, or R^ and R^ together represent a group of formula -(CKUk- 

in which k represents an integer of from 2 to 6; 
R5 represents a hydrogen atom, an alkyl group having from 1 to 4 carbon atoms, an alkoxy group having 
from 1 to 4 carbon atoms, a halogen atom or a hydroxy group; 

A and B are the same or different and each represents a hydrogen atom, an alkyl group having from 1 to 
so 8 carbon atoms, an aralkyi group In which an alkyl group having from 1 to 5 carbon atoms is substituted 

by an aryl group as defined below, an aliphatic cartioxylic acyl group having from 1 to 11 carbon atoms, 
an aliphatic carboxylic acyl group which has from 2 to 6 carbon atoms and which Is substituted by an aryl 
group as defined below, an aromatic cartwxylic acyl group In which the aryl part is as defined below, a 
carbamoyl group of formula -CONRW. 
55 in which R« and R^ are the same or different and each represents a hydrogen atom, an alkyl group 

having frcim 1 to 11 carbon atoms, an aryl group as defined below or an aralM group in which an alkyl 
group having from 1 to 5 carbon atoms is substituted by an aryl group as defined below; 
or A and B together represent a group of formula >C=0. a group of formula >C=S. a group of formula 
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X represents a group of formula: W-(CH2)a,-X»- 
in which W represents 

an aryj group as defined below, 

a heterocyclic group which has 5 or 6 ring atoms of which from 1 to 3 are oxygen and/or 
su phur and/or nrtrogen hetero-atoms and which is unsubstituted or is substituted by at least one of sub- 
St. uents « as defined below or such a heterocyclic group which is fused to at least one carbocyclic o^ 
heterocydic nng system which has 5 or 6 ring atoms and which is unsubstituted or is substitut^ t^y 7, 
least one of subsUtuents a as defined below. "fuiuiea oy at 

X« represents a single bond, an oxygen atom, a sulphur atom or a group of fonnula >NR* 
an »r.i^^ represents a hydrogen atom, an alkyi group having from 1 to 8 ca*on atoms 

an aralkyi group in which an alkyI group having from 1 to 5 carton atoms is substituted by at least 
aryi group as defined below or an aryl group as defined below, and 

m represents 0 or an integer of from 1 to 8; .s- 
Y represents a group of formula: -(CHj),-Y»- 

^an integer Of irorfj,5/"'"""'* ^ 
represents a group of formula (i). (il), (Hi), (iv). (v) or (vl) : 

QH O 

M 

o 




-C„, o 

/ \ r■^^ 
O N-R5 ("0 

Y 
O 





OH 




in which R« represents a hydrogen atom, a cartjoxyalkyi group having from 2 to 5 caAon atom* 

o^a^kyl group hav.ng a total of from 6 to 12 carbon atoms, a cydoalMcalonylX^S grou^ S a 
total of from 5 to 17 carbon atoms, an alkoxycaibonyloxyalkyi group having a totelSfrom 3 to 17 c«Z^ 

atoms, phenyl groups, nitro groups and groups of formula -NR«Rb. Halogen 
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In which R* and R*» are the same or different and each represents a hydrogen atom, an alkyl group 
having from 1 to 8 carbon atoms, an aralkyi group in which an alkyt group having from 1 to 5 carbon atoms 
is substituted by an aryl group as defined above, an aryl group as defined above, an aliphatic carboxytic 
acyl group having from 1 to 11 carbon atoms, an afiphatic carboxylic acyl group which has from 2 to 6 
carbon atoms and which is substituted by an aryl group as defined above, or an aromatic "carboxylic acyl 
group in which the aryl part is as defined above, provided that any aryl group represented by or included 
in a group represented by R« or R^ is not itself further substituted tiy a group of formula •NR'Rt^; 
and salts, esters and solvates thereof and pro-drugs therefor. 

A compound according to Claim 1, in which R^ and R^ are the same or different and each represents a 
hydrogen atom or an alkyl group having from 1 to 6 carbon atoms. 

A compound according to Claim 1 or Claim 2, in whk:h R^ represents a hydrogen atom, an alkyl group 
having from 1 to 4 carbon atoms, a methoxy, ethoxy or propoxy group or a halogen atom. 

A compound according to anyone of aaims 1 to 3, In which Aand B are the same or different and each 
represents a hydrogen atom, an alkyl group having from 1 to 4 carbon atoms, an aliphatic acyl group hav- 
ing from 1 to 6 carbon atones or a carbamoyl group, or A and B together fomo a group of formula -C(=0)-, 
-C(=S)-, .CH2C(=0)-, -CH2CH2- or .S(=0)(=0)-. 

A compound according to any one of Claims 1 to 4, In which X represents a group of formula W-(CH2}in- 
X - , 

in which W represents an aryl group which has from 6 to 10 ring carbon atoms and which is un- 
substituted or Is substituted by from 1 to 3 of substltuents a, 

X* represents a single t>ond, an oxygen atom, a sulphur atom ora group of formula -N(-R4)- (in which 
R4 represents a hydrogen atom or an alkyl group having from 1 to 4 cart>on atoms) and 

m is 0 or an Integer of from 1 to 8. 

A compound according to any one of Qaims 1 to 5, in which Z represents a group of formula (vii). (viiQ or 
(be): 




A compound according to Claim 1 , in which: 

Ri and R2 are the same or different and each represents a hydrogen atom or an alkyl group having from 
1 to 6 carbon atoms; 

R3 represents a hydrogen atom, an alkyl group having from 1 to 4 cartx>n atoms, a methoxy, ethoxy or 
propoxy group ora halogen atom; 

A and B are the same or different and each represents a hydrogen atom, an alkyl group having from 1 to 
4 carbon atoms, an aliphatic acyl group having from 1 to 6 carbon atoms or a carbamoyl group, or A and 
B together form a group of formula •C(=0)-, -C(=SK CH2C(=0)-, .CH2CH2- or-S(=0)(=0)-; 
X represents a group of fommjia W-(CH2)m-X- , 

in which W represents an aryl group which has from 6 to 10 ring carbon atoms and which is un- 
sut)stltuted or Is substituted by from 1 to 3 of substltuents a, 

X' represents a single t>ond, an oxygen atom, a sulphur atom ora group of formula -N(-R'*)* (in which 
R^ represents a hydrogen atom or an alkyl group having from 1 to 4 carbon atoms) and 

m is 0 or an Integer of from 1 to 8; 
Y is a group of formula -{CH2)„-Y'-. 

in which Y* represents a single bond, a oxygen atom or a sulphur atom, and 



99 



EP0 678 511 A2 



n is an integer of from 1 to 5; and 
Z represents a group of formula (vii), (vOi) or (ix) : 




8, A compound according to Qaim 1. in which and are the same or different and each represents a 
hydrogen atom or an alkyl group having from 1 to 4 cart>on atoms. 

d. A compound according to Claim 1 or Claim 8, in which R' represents a hydrogen atom, a methyl, ethyl, 
methoxy or ethoxy group or a fluorine or ^orine atom. 

10. A compound according to Claim 1 . 8 or 9. in which A and B are the same or different and each represents 
a hydrogen atom, a methyl, ethyl, propyl, acetyl, propionyl, butyryl orcaitamoyi group, or Aand B together 

- form a group of formula -C(=0)-, -C(=S)-, or -CH2CH2- . 

11. A compound according to any one of Claims 1 and 8 to 10, in which X represents a group of formula W- 

in which W represents a phenyl group which is unsubstltuted or is substituted by from 1 to 3 of 

substituents 01, 

X* represents a single bond, an oxygen atom, a sulphur atom ora group of formula -N{-R*)- (In which 
R4 represents a hydrogen atom, or a methyl, ethyl or propyl group) and 
m Is 0 or an integer of from 1 to 6. 

12. A compound according to any one of Qainr^ 1 arid 8 to 11, In which Y is a group of formula -(CH2)„*V-, 

in which Y* represents a oxygen atom or a sulphur atom, and 
n is an integer of from 1 to 5. 

13. A compound according to any one of Qaims 1 and 8 to 12, in which Z represents a group of formula (vii) 
or (viii) : 




14. A compound according i6 Qaim 1 , in which: 

R^ and R* are the same or different and each represents a hydrogen atom or an alkyl group having from 
1 to 4 carbon atoms; 

R3 represents a hydrogen atom, a methyl, ethyl, methoxy or ethoxy group or a fluorine or chlorine atom; 
A and B are the same or different and each represents a hydrogen atom, a methyl, ethyl, propyl, acetyl, 
propionyl. butyryl or carbamoyl group, or A and B together fonm a group of formula -C(=0)-, -C(=S)- 
or-CHjCHj-; 

X represents a group of formula W-(CH2),„.X - , 

in which W represents a phenyl group which is unsubstltuted or is substituted by from 1 to 3 of 
sut>stituents a. 
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X* represents a single bond, an oxygen atom, a sulphur atom or a group of formula -N(-R-*)- (in which 
represents a hydrogen atom, or a methyl, ethyl or propyl group) and 

m Is 0 or an Integer of from 1 to 6; 
Y is a group of formula -(CH2)rt-V-. 

In which Y* represents a oxygen atom or a sulphur atom, and 

n is an integer of from 1 to 5; and 
Z represents a group of formula (vii) or (vtlt) : 




15. A compound according to aaim 1. in %vhlch Ri and R^ both represent hydrogen atoms, or one of them 
represents a hydrogen atom and the other represents an alkyi group having from 1 to 4 carbon atoms. 

16. A compound according to Qaim 1 or aaim 15. in which R* represents a hydrogen atom, a methyl or me- 
thoxy group or a chlorine atom. 

17. A compound according to Claim 1, 15 or 16, in which A and B are the same or different and each represents 
a hydrogen atom, a methyl, ethyl, acetyl, propionyl or carbamoyl group, or A and B together form a group 
of formula -C(=0)-. -C(=S)- or -CHjCH^- . 

1 8. A compound according to any one of Claims 1 and 1 5 to 1 7, In which X represents a group of formula W- 
(CHJ^-X-., 

in which W represents a phenyl group which is unsubstituted or is substituted by from 1 to 3 sub- 
stituents selected from halogen atoms and methyl, ethyl, hydroxy, phenyl, amino, dimethylamino, me- 
thoxy and ethoxy groups, 

X* represents a single bond, an oxygen atom, a sulphur atom or a group of formula -NH- or N(Me)*; 

m is 0 or an integer of from 1 to 6; 

19. A compound according to any one of Claims 1 and 15 to 18. in which Y represents a group of formula 
-(CH2)„-Y'-, 

in which Y* represents a oxygen atom or a sulphur atom, and 
n is an Integer of from 1 to 3. 

20. A compound according to any one of Oaims 1 and 15 to 19, in which 2 represents a group of formula 
(vll): 




(vii) 



21. A compound according to Oaim 1 . In which: 

R"" and R^ both represent hydrogen atoms, or one of them represents a hydrogen atom and the other rep- 
resents an alkyt group having from 1 to 4 carbon atoms; 
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represents a hydrogen atom, a methyl or methoxy group or a chlorine atonv 
A and B are the same or different and each represents a hydrogen atom, a methyl, ethyl, acetyl, propionyl 
or carbamoyl group, or A and B together form a group of formula -C(=0)-, -C(=S). or -CH2CH2- ; 
X represents a group of fonmula W-(CH2)m-X - . 

in which W represents a phenyl group which is unsubstituted or Is substituted by from 1 to 3 sub- 
stituents selected from halogen atoms and methyl, ethyl, hydroxy, phenyl, annino, dimethylamfno, me- 
thoxy and elhoxy groups, 

X* represents a single bond, an oxygen atom, a sulphur atom or a group of fbmiula -NH- or -N(Me}-; 

m is 0 or an Integer of from 1 to 6; 
Y represents a group of fonmula -(CHJn-V-, 

in which Y* represents a oxygen atom or a sulphur atom, and 

n is an Integer of from 1 to 3; and 
Z represents a group of formula (vil).: 




2Z A compound according to Claim 1 . In which and R2 both represent hydrogen atoms or one of them rep- 
resents a hydrogen atom and the other represents a methyl, ethyl, propyl or Isopropyl group. 

23. A compound according to Qalm 1 or Oalm 22. In which R» represents a hydrogen atom, a methyl group 
or a cMorine atom. 

24. A compound according to Qaim 1 . 22 or 23, in which A represents a hydrogen atom and B represents a 
hydrogen atom, or a methyl, ethyl or acetyl group, or A and B together form a group of formula -C(=0)- 
or-C(=S)-, 

25. A compound according to any one of Claims 1 and 22 to 24, in which X represents a group of formula W- 
(CH2)„.X'-, 

in which W represents a halogen-substituted phenyl, phenylphenyl, niethoxyphenyl or phenyl 

group, 

X' represents an oxygen atom or a sulphur atom; 
m represents 0 or an integer of from 1 to 6. 

26. A compound according to any one of Claims 1 and 22 to 25, in which Y represents a group of formula 
-CH20-or-(CH2)2-0-. 

27. A compound according to Claim 1, in which; 

R^ and R2 both represent hydrogen atoms or one of them represents a hydrogen atom and the other rep- 
resents a methyl, ethyl, propyl or Isopropyl group; 
R' represents a hydrogfen atom, a methyl group or a chlorine atom; 

A represents a hydrogen atom and B represents a hydrogen atom, or a methyl, ethyl or acetyl group, or 
A and B together form a group of formula -C(=0)- or -C(=S)- ; 
X represents a group of formula W-{CH2)„,-X'- , 

in which W represents a halogen-substituted phenyl, phenylphenyl, methoxyphenyl or phenyl 

group, 

X' represents an oxygen atom or a sulphur atom; 
m represents 0 or an integer of from 1 to 6; 
Y represents a group of formula -CH2O or -(CHjjz-O-; 
and 

Z represents a group of formula (vii) : 
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(vit) 



28. A compound according to Claim 1 , in which and both represent hydrogen atoms or one of them rep- 
resents a hydrogen atom and the other represents a methyl or ethyl group. 

29. A compound according to Claim 1 or Claim 28, In which R^ represents a hydrogen atom. 

30. A compound according to Claim 1 , 28 or 29, in which A represents a hydrogen atom and B represents a 
hydrogen atom or a methyl group, or A and B together form a group of formula -C(=0}- or >C(sS)* . 

31. A compound according to any one of Claims 1 and 28 to 30, in which X represents a group of formula W- 
(CH2)„-0-. 

In which W represents a phenyl, 3^chlorophenyl, 4-chloropheny!. 3-methoxyphenyl, 4-methoxyphe- 
nyl or 4-phenylphenyl group, and 

m represents 0 or an integer of from 1 to 6. 

32. A compound according to any one of Claims 1 and 28 to 31, in which Y represents a group of formula 
.CH2O- . 

33. Acompound according to Claim 1, in which: 

R^ and R^ both represent hydrogen atoms or one of them represents a hydrogen atom and the other rep- 
resents a methyl or ethyl group; 
R3 represents a hydrogen atom; 

A represents a hydrogen atom and B represents a hydrogen atom or a methyl group, or A and B together 
form a group of formula -C(=0)- or -C(=S)- ; 
X represents a group of formula W-{CH2)m-0-t 

in which W represents a phenyl, 3-chloropheny!, 4-chIorophenyl, 3-methoxyphenyl, 4-methoxyphe- 
nyl or 4-phenylphenyl group, and 

m represents 0 or an Integer of from 1 to 6; 
Y represents a group of formula -CH2O- ; * 

and 

Z represents a group of fomnula (vll) : 




34. The following compounds according to Claim 1: 

5-{4-[2-(3-Phenyl-2-hydroxypropylamino)propoxy]benryl}th!azolidine-2,4-dione; 
5-{4-[2-(5-3*-Chlorophenoxymethyl-2-oxooxazoIldin-3-yl)ethoxy]ben2yl}thiazo!ldine-2,4-dione; 
5-{4-[2-(5-3'-ChIorophenoxynriethyt-2-oxooxazondin-3-yl)propoxy]berizyt)thlazolidine-2.4-di^ 
5-{4-[2-(5-3'-Chloropheno>;ynriethyl-2-thioxooxazondln-3-yl)propoxy]beri^0thiazolkllne-2,4-di^ 
5-{4-[2-(3-6-Phenylhexyloxy-2-hydroxypropylamino)propoxy]ben^}thiazolidine-2,4-dione; and 
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5-{4-[2.(5-3'-Chlorophenoxyinethy|.2K)xooxazolidin-3.yl)birto^ 
and salts, esters and solvates thereof and pro-drugs therefor. 

35. A pharmaceutical composition for the treatment or prophylaxis of diabetes or hyperlipemia, which com- 
position compnses an effective amount of an active compound in admbdure with a pharmaceutically ac- 
ceptable earner or diluent, in which said active compound Is at least one compound according to anv one 
or Claims to 34. ' 

36. The use of at least one compound according to any one of Qaims to 34 for the manufacture of a medi 
cament for the treatment or prophylaxis of diabetes or hyperlipemia in a mammal. 
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